


bar\lart> met>tcal $cbool 
'l.tbrar\? 

<Sift Of 

.I 







Digitized by Google 



Digitized by Google 



L 

.. 

YOL. 10 NO. l 

UNITED ST ATES NAVAL 

MEDICAL BULLETIN 
PUBLISliED FOR THE 

INFORMATION OF THE MEDICAL 
DEPARTMENT OF THE SERVICE 

UNDER THE SUPERVISION OF 

THE BUREAU OF MEDICINE AND SURGERY 
NAVY DEPARTMENT 

ISSUED BY THE DIVISION OF.PUBLICATIONS 

BUREAU OF MEDICINE AND SURGERY 

PASSED ASSISTANT SURGEON R. C. RAHSDEU.. U. S. NAVY, IN CHARGE 

JANUARY, 1916 
(QPARTERLY) 

WASHINGT01' 

GOVERNMENT PRINTINt,; OFFICE 

1916 

Digitized by Google 



NAVY DEPARTllDNT, 

Waahington, March BO, 1907. 
This United States Naval Medical Bulletin is pu)Jlished by direc· 

tion of the department for the timely information of the Medical 
and Hospital Corps of the Navy. 

NOTE. 

TamuN ·a N EWBEBRY, 

Acting Secretary. 

Owing to the exhaustion of certain numbers of the Bulletin and the frequent 
demands from libraries, etc., tor copies to complete their flies, the return ot any 
of the following lssues will be greatly appreciated: 

Volume I, No. 1. April, 1907. 
Volume I, No. 2, July, 1907. 
Volume II, No. 1, January, 1908. 
Volume II, No. 2, April, 1908. 
Volume VII, No. 8, July, 1918. 

SUBSCBIPJ'ION PBICE OJ' THE BULLETIN. 

Subscriptions should be sent to Superintendent of Documents, Government 
Printing Oftlce, Washington, D. C. 

Yearly subscription, beginning January 1, $1; tor foreign subscription add 25 
cents for postage. 

Single numbers, domestic, 25 cents; foreign, 81 cents, which Includes foreign 
postage. 

Exchange of publlcatlom1 wlll be extended to medical and scientific organlza· 
tlonil, societies, laboratories, and journals. Communications on this subject 
should be addressed to the Surgeon General, United States Navy, Washington, 
D.C. 

If 

Digitized by Google 



TABLE OF CONTENTS. 

Pep. 
PREFACE •.•••..•... . ..... .. . . .......••...... .. •.• . . . ....... . . . .- ..... .... m 
SPECIAL ARTICLES: 

A TllCBNJO POB TBB AB80BPTION TB8T PO'R 8YPBILJ8, USING B11JIAN COii· 

PLBJIBNT. 

By Surgeon C. 8. Butler and Hospital Apprentice, Fint CJ.am, W. P. 
Landon.......... ....... ......... ..... .... ...................... l 

TBB BABLY DU.ON0818 O• TUBDOULOSIS; AS JT BBLATBS TO TB• 8BBVIO 

AND TO TB• NATAL B08Pft'AL AT LAa Alrlllil, Co£O. 
By Medical l118J>9Ctor G. H. Barber...................... . ..... ... ... 9 

8TuDDl8 PBBTAINJRG TO 1.19BT ON 8BD'llOABD. 

By Surgeon T. W. Richarde. . • • • • • . . • .. .. • • • • • • • • • • • • • .. • • • • • • • • • . 19 
MnnABY OBGA.'IQZATION AND BQlJIPllBNT IN TBB PBBSBNT WAR. 

By Surgeon A. M. Fauntleroy......... . . . . . . . . . . . . ... . . • . . • . . . • • • • • • 84 
CuaarrJOATION OP JIBNTAL Dl8BA8B8. 

By Paaaed Al!llistant Surgeon R. Sheehan......... . • • • • • • . . . • . • • • • • • • 81 
BBOO.ND BBPOBT ON TBB SollrBB TBST l'OB llBNTALITY WITB SPSCUL BUo 

BBISNOIS TO TBB POINT 8Y8TBll. 

By Paaaed Allietant Burgeon G. E. ThOJDU.. .• •• • ..... . . .. . . . . ..... 88 
TBB TBBATJIBNT OP l'JlAOTUBBD llANDIBLBS. 

By Acting Alleietant Dental Surgeon F. L. Morey.... .... . ...... . • . • . • . 70 
DIVING OPBBATIONS IN OONNBCl'ION WJTB TBB SALTAGB OP TBB U.S. S. 

"F--l." 
By P81111ed Allllistant Surgeon G. R. W. French. .. .... ..... ...... ..... 74 

RBPOBT ON TBB 'RBOOVEBY, IDBNTIPIOATION, AND Dl8Po8mON o• TBB 

UJlilNS OF TBB O'RBW OP TBB "F--l." 
By Surgeon W. Seaman....... .. .. .. . ... ...... . ..... .. . . .......... . 91 

UNITED STATES NAVAL MEDICAL SCHOOL LABORATORIES: 
ADDmON8 TO THE PATHOLOGICAL COLL&OTION.... .. ... • • • • • • • • • • • • • • • • • 97 
ADDmON8 TO TBB BELJONTB0£0GIOAL OOLLBCTION. • • • • • • • • • • • • • • • • • • • • 97 

SUGGESTED DEVICES: 
A 8UIPLE TB8T OP 8TBRILnBB EPPIOIBNOY. 

By Burgeon Edgar Thompson. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 99 
A HANDY BLBCl'IUCAL Al'PLUNCB POB TBB 81011: BAT. 

By Surgeon A. Farenh:>lt.. .......... .............. ...... ........... 100 
DBSCRIPTION OP A BOBUONTAL PLUOBOSCOPB AND AN ILLUMINATING BOX 

KADE JN A NATAL B08PITAL. 

By Hospital Steward H. L. Gall...... . ..... . . . ..... ............... 101 
CLINICAL NOTES: 

CaBBPING BBUPTION. REPORT OF A OA8B. 

By Passed A88istant Burgeon J. C. Parham ........••..•... ... . ~..... lOS 
A SPORADIC CA8B OP TYPBU8 RVBB. 

By P81111ed Assistant Burgeon R. G. Davie..... . ................ . .... 104 
• .\ BBANCBJOGBNJO OY8T. 

By Paesed Aeeistant Surgeon L. W. Johneon... ....... . . .. . . . . ...... 106 
m 

Digitized by Google 



IV TABLE OF CONTENTS. 

CLINICAL NOTES-Continued. 
llll.ATERAL THROMBOSIS OF CENTRAi, RETINAL VEIN!<. Pap. 

By Assistant Surgeon S. Walker, j.-. , Medical Resen·e Corps . . . . . . . . . 106 
INTERNAL HERNIA. REPORT OF A CASE. 

By Aeaiatant Surgeon W. C. Eepach.......... ... ............ ..... ... 108 
REPORT OF A CASE OP PSORIASIS LIMITED ALll08T EXCLUSIVELY TO THE 

SCALP. 
By Acting ASl!iatant Su11te<m J. H. Harri.. . . . ... .. ........ . .... ... . . .. lOll 

EDITORIAL COMMENT : 
PROGRESS OF THE WAR .. ... . ....... . ............. . .. .. ... . ........... llS 

PROGRESS IN MEDICAL SCIENCES: 
GENERAL YEDICINE.-The recruit's heart. By E. R. Stitt. Report oo 

cerebrollpinal fever in the Royal Navy. Roentgen-ray treatment of 
leukemia. Chronic lead poisoning in guinea-pigs; with special reference 
to·nephritie, <'irrhosis, and polyaeroeitis. Prolonged faeting in di.abeteii. 
Proper do~age of an,itoxin in diphtheria. By E. Thompson and E. L. 
\Voods.. .. . . . . .. . . . . . • . . . . . . .. .. • . . . . .. . . . ... . •. • . .... . ..... •• • .•.. 121 

MENTAL AND NERVOUS DISEA8E8.--0linical lecture on the peychoneuro
ses of war. By H. Butts. Constructive del118ions. Some obeervat.ions 
on heroin habitues. A proper classification of borderline mental cues 
amongst offenders. The feebly inhibited; violent temper and its 
inheritance. By R . Sheehan....... . ............................. . . 127 

SuaoERY.'--Renal pain: Diagnoetic and clinical significance. Fulgura· 
tioo ia the treatment of bladder tumors. Some detaila in the 11Urgical 
treatment of tumor of the bladder. By H. W. Cole. Wound illfectiooe. 
fly L. W. Johnson. On the prevention of "froet .bite" and other effects 
of cold. By C. N. Fiske. Operative treatment of bad result8 after 
fracture. End results of bone fractures. A review of the literature of 
fractures. The clinical atatll8 of the autograft. Meeenterk thrombosis. 
By A. M. Fauntleroy and E . H . H. Old .. . .. ... .. . . ...... . .......... lS~ 

JIYUIENE AND llANITATIO!ol.-llygfonic interpretation of recent changes in 
the field rations and their preparation. lly E. \\'. Brown. Recent ad
ditions to the C'onccption of a normal diet. Removing diphtheria 
bacilli with kaolin. By C. N. Fiske. .. . . . . . . . . .. .. . . ........ . . .. ..... 14i 

TROPICAL YEDICtNE.· -BHharz.i.a in (;uha . By I.. W. Johnson. Pellagra 
a curable diBeaec. By E . Thompson. Pellagra. Causat.ion and treat
ment of pell~. The occurrence of eprue in the United Statce. By 
E . R. Stitt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16t 

PATHOLOGY, BACTERIOLOGY, AND A!ollMAL PARAAITOLOOY.-Hibernation 
and the pituitary body. The occurrence o~ carriel'!l of disease-producing 
typea of pn<>umocoC'cus. Hy G. F. Clark. The mode of iuiection and 
etiology of epidemic poliomyelitiB. Ry C. N. Fiske. Observations on 
the proteolytic enz)'me of bacillus proteus. Compsrative efficacy of 
benzin and aniaol for the destruction of parasitce. TeC'huic for C'ulturing 
typhoid bacilli from r.<tools. Report of an inveetiga~on of diphtheria 
<'arriers. The preRCnce of add-fast bacilli in the citculating blood and 
excretions. The serologic diagnoeis of leptoey. The diagnostic value 
of the placental blood film ;n eet.ivo-autumnal malar.i.a. A further study 
of the bactericidal action of cthylhydrocuprein on pneumococci. By 
C. S. Hntll'r and R.H. Laning.. ... ...... . .... .. ... .. .. . . . ... .. . . .. . . 166 

Digitized by Google 



TABLE OF CONTENTS. 

PROGRESS IN MEDICAL SCIENCE-Continued. 
CBBJUSTRY AND PBARMACY.-A substitute for potaaaium permanganate to 

liberate formaldehyd gas from a water solution. The preparation of 
ammonia-free water. By C. N. I<'iake. Chemopathological studies with 
compounds of arsenic. By R.H. Laning. Laboratory experiments with 
air. Comparison of the plating and microecopic methods in the bac
teriological examination of milk. Beef frozen for 18 years. A substi
tute for potaaaium permanganate to liberate formaldehyd gas from a 
water solution. Tin poisoning after eating canned asparagus. Treat
ment of typhoid carriers with charcoal and thymol or charcoal and iodin . 

v 

By E.W. Brown and 0. G. Ruge... . . . ... . . ......... .. ... ... .. .... .... 166 
EYB, BAR, NOBB, AND TBROAT.-The present statue of tuberculin therapy 

in ocular tuberculosis. On dissolving senile cataract in the early et.ages. 
The treatment of glaucoma simplex . The exploratory opening of the 
ephenoidal sinus. Tonsillectomy in the adult; are we justified in doing 
so many indiscriminate tonsillectomies for remote infections. The diag
noeis of otoecleroei8. Syphilis of the internal ear. Collapse of the alae 
nalli, its etiology and treatment. ·By E. J. Grow and G. B. Trible. .. ... 171 

REPORTS: 
A BRIEF SUMMARY OF THE PROFESSIONAL ACTIVITIEl'l OF THE HOSPITAL 

SBIP "SOLACE" WHILE IN TllE PRESENCE OF THE llAJOR PORTION OF 
THB ATLANTIC FtEBT, AT GUANTANAMO BAY, CUBA, FOR FORTY DAYS. 
By Medical Inspector R . .M. Kennedy.. ... ... . . ... . . . . .. . . . ........ . . 177 

SANITARY RBPOR:T ON BARCELONA, SPAIN. By Passed Aaeistant Surgeon 
H . L . Brown.. .. . . .. ... .... .... ..... . . . . . . ... . ... . . . . . . . ... .... . ... .. 183 

SANITARY NOTES FROM THE u. s. s. "SARATOGA." By Passed A88istant 
Surgeon H. R . Hermeech... . .. . . . .... . . . . ..... . . . . .. .... . .. ... .. . . . . . 186 

SANITARY NOTB8 FROM THE u. s. s. "HELP:NA ." By Pll8Sed Aaeistant. 
Surgeon W. L. Mll11D, jr.. . . .. .. .. . .. .. .. ........ ... . . .. . ... . . . . . ... . 187 

Digitized by Google 



Digitized by Google 



PREFACE. 

The publication and issue of a quarterly bulletin by the Bureau of 
Medicine and Surgery contemplates the timely distribution of such 
information as is deemed of value to the medical officers and the 
Hospital Corps in the performance of their duties and with the ulti
mate object that both shall continue to advance in proficiency in 
respect to all of their responsibilities. 

It is proposed that the Na val Medical Bulletin shall embody mat
ters relating to hygiene, tropical and preventive medicine, pathology, 
laboratory suggestions, chemistry and pharma~y, advanced thera
peutics, surgery, medical department organization for battle, and all 
other matters of more or less professional interest and importance 
under the conditions peculiar to the service and pertaining to the 
physical welfare of the naval personnel. 

It is believed that the corps as a whole should profit, to the good of 
the service, out of the experience and observations of the individual. 
There are many excellent special reports and notes beyond the scope 
of my annual report being sent in from stations and ships, and by 
communicating the information they contain (either in their entirety 
or in part as extracts) throughout the service not only will they be 
employed to some purpose as merited, but all medical officers will 
thus be brought info closer professional intercourse and be offered a 
means to keep abreast of the times. 

Reviews of advances in medical sciences of special professional 
interest to the service, as published in foreign and home journals, will 
be given particular attention. While certain medical officers will 
regularly contribute to this work, it is urged that all others cooperate 
by submitting such abstracts from the literature as they may at any 
time deem appropriate. 

Information received from all sources will be used, and the bureau 
extends an invitation to medical officers to prepare and forward, with 
a view to publication, contributions on subjects relating to the pro
fession in any of its allied branches. But it is to be understood that 
the bureau does not necessarily undertake to indorse all views and 
opinions expressed in these pages. 

w. c. BRAI8TED, 

Surgeon General, Umted States Navy. 
vn 
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SPECIAL ARTICLES. 

A TBCJmIC l'OB nlB ABSOJl.PTIOJIJ TEST l'OB IYPBILII 1781BG B17KA• 
COKPLEJIEBT. 

87 C. 8. 8UTLU, Bllrgeon, Untt.ed States Nav7, and W. F. X..110011, Hmpltal Apprentlee, 
Flrat Cl&1111, United States ~an. 

It is without doubt an advantage, in the Navy, to be able to do 
reliable tests for syphllis, using other complement than that of the 
guinea-pig. On board ship and in out-of.-the-way stations such as 
Samoa, Guam, or even some home stations, it is often impossible -to 
get guinea-pigs. It is always possible to get a negative hwnan 
serum with which t.o complement your tests, and we have found here 
that a technic which is in part like that of Noguchi and in part like 
that of Emery, and in which human complement instead of that of 
the guinea-pig is employed is quite as satisfactory as either the 
straight Wassermann or the Noguchi tests. The latter was run in 
conjunction with the test described in the 300 cases tried up to the 
preeent time, while all three tests were put through in approximately 
200 cases. The Wassermann and Noguchi tests were put through by 
one of us (W. F. L.), while the tests by the described technic were 
put through by the other ( C. S. B.), and neither knew the other's 
re.adings until the results were finally given and tabulated. 

As between the Noguchi and the present technic the results were 
in agreement in 292 cases out of the 300. There were eight .discrep
ancies, and of these it may be said that three were in the sera of men 
undergoing treatment, and in the fading reaction one or the other 
test would persist as positive longer than the alternate one. The 
Noguchi. test was taken as the standard, and owing to the fact that 
the straight Wassermann, both by clinical data and by the histories 
of the cases, was showing greater variations from the standard (No
guchi) test than the one here d~ribed, it (the Wassermann) was dis
continued. 

In the few discrepancies that existed between the N oguChi and the 
present-described method the advantage as to the facts (positive and 
negative) in the particular case was nof always with the Noguchi 
t.est. The hemolysin was not doubled as in the Noguchi test, bUt 
usually an intermediate ameunt between: that compl~ely hemolysing 

1. 
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2 BUTLER AND LANDON-TEST FOR SYPmus. VoLX 

the dose of red blood cells and double that amount was taken. T~e 
test would be expected, therefore, to react slightly more sensitively to 
small amounts of syphilitic antibody than does the .Noguchi, and 
this probably accounts for its positive readings in the very few c~ses 
.where Noguchi's test was negative. It is deemed advisable, however, 
in using the technic to actually take twice the amount of ambo
ceptor which the preliminary titration of complement shows will 
just completely hemolyse the dose of red cells used in the test. 

There is nothing new in this test. Emery used the patient's serum 
for complement, but whereas he allowed each patient's serum to com
plement his (the patient's) own particular reaction, this test uses the 
serum of a known negative-reacting human being for all the t.ests. 
Amboceptor paper (antihuman rabbit), antigen, and other points of 
the test are as in Noguchi's technic, but with reduced amounts. 

Answering the objection that the complement content of human 
serum is uncertain and variable, it may be said that we have not ex
perienced this trouble in any degree. The complement is the same for 
all tests and is titrated, so that one objection to the Emery technic iS 
avoided, viz, the use of different complement in unknown amounts 
for each serum. 

We do not claim that this test is any less exacting than is Noguchi 's. 
Any reliable test of this kind requires care and pains. It is partially 
due to lack of these that different men come to different conclusions 
when testing the sanursera, and when the laboratories get their results 
crossed our" impetuous clinical friends," who expect the laboratory 
to make an unerring diagnosis from a few drops of blood, have their 
chance, and they throw the 90 per cent of good into the same junk 
heap with the 10 per cent of bad results. 

When practicable we would advise the employment of Noguchi's 
test. When not practicable, for want of guinea-pigs, we venture to 
hope that the careful employment of the test described below )ViU 
give satisfactory results.-(c. s. B.) -

THE PREPARATION 01' ACETONE-INSOLUBLE ANTIGEN. 

With a sharp knife trim all fat, pericardium, and endocardium 
from a fresh beef heart. Cufthe remaining muscle tissue into small 
pieces and mince finely in a meat chopper. The minced muscle is 
macerated for from 7 to 10 days in 95 per cent ethyl alcohol in the 
proportion of 10 times the amount of alcohol in cubic centimeters to 
the weight of the tissue in grams. The maceration should be carried 
out at incubator temperature, 37° C., and the containers shaken four 
or five times a day. This has a tendency to more finely divide the 
tissue and insures the penetration of the alcohol to all parts, so that 
all the alcohol-soluble portion is taken into solution. 

At the end of the incubation period all the · tissue should be filtered 
out and the filtrate collected. This filtrate is placed in several evapo-
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Mo. t. BUTLER AND LAHD<>N-Tl:BT FOR SYPIIILIB. 

rating dishes and evaporated to dryness, which process is materially 
hastened by causing an electric fan to blow across the dishes. . It is a 
yery good idea to adjust a single layer of gauze over the tops of the 
dishes, to·preveilt the advent of flies. We have lost an entire batch of 
antigen through flies or cockroaches carrying molds into the evapo
rating fluid, the molds digesting the lipoids in a very few hours. 

The resulting precipitate is then taken up in a sufficient quantity 
of ether. This is well covered to prevent evaporation and placed 
in an ice box overnight. In the morning the supernatant fluid is 
decanted very carefully, caution being necessary to avoid getting any 
of the precipitate. The precipitate is rejected and the ethereal solu· 
tion is evaporated down to about one-tenth of its original volume. 
T.o this is added enough chemically pure acetone to bring it up to 
the volume of the original ethereal solution. This in turn is covered 
and placed in an ice box ovepiight. The following morning the 
supernatant fluid is carefully decanted and rejected. The precipi
tate is subjected to a cunent of air from a fan in order to evaporate 
the remaining acetone, which leaves.a brown, sticky mass in the bot
tom of the dish. This is composed of the acetone-insoluble anti
genic lipoids. 

To make up a stock solution, for each 0.3 gram of the lipoids add 
i.O c. c. of ether. When the fatty mass is completely dissolved, add 
to the solution pure acetone-free methyl alcohol, 9.0 c. c. of the alco
hol for each cubic centimeter of ether used. This solution will 
keep its strength for some time, as there is a quantity on hand in 
this laboratory which was ,Prepared nearly three years ago and which 
still titrates as perfectly as it did when first made. 

For the technic herein described the antigen is diluted 1 to 14. 

THE TITRATION OF ANTIGEN. 

•tigen must be titrated for hemolytic action, anticomplementary 
action, and antigenic property, · If it shows either of the former, it 
is wortWess, and if it does n~t ~ the latter property, it should be 
thrown away. 

To test for hemolytic action, put in a tube-
0.6 c. c. nomial salt solution. 
0.4 c. c. 1 to 10 dl-lutlon of stock antigen solution. 
0.1 c. c. 10 per cent S\Ulpenslon human red blood cells. 

Incubate for two hours at 37° c. and at the end of this time test 
should show no hemolysis . 
. - ·To test for anticomple~entary action, put in a tube-

0.6 c. c. normal qlt eolutlo!l· 
0.4 c. c. 1 to 10 dUutl.on stock a.ntlgen solution. . 
0.1 c. c. 40 per cent solution ·or fresh guinea-pig complement. 
2 units antlhuinan timboCeptor. 
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Incubate for one hour and add-
0.1 c. c. 10 per cent suspension human red blood cells. 

Incubate for two hours at 37° C. and at the end of this period the 
tube should show complete hemolysis, which indicates that the anti
gen did not absorb complement in the absence of syphilitir 1rnti 
bodies. 

To test for antigenic property-
0.8 c. c. normal suit solution. 
0.1 c. c. 40 per cent fresh guinea-pig complement. 
0.2 c. c. 1 to 100 dilution stock antigen solntion. 
1 drop positive syphilitic serum. 
2 units o.ntlhuman amboceptor. 

Incubate for one hour to allow antigen to abi:;orb complemmt, 
then add-

0.1 c. c. 10 per <"ent humun reel blood cell i;;uspen~ion. 

At the end of two hotu's' additional incubation there should be no 
hemolysis showing that the antigen in the presence of syphilitic rnti 
bodies absorbed complement. 

THE IMMUNIZATION OF RABBITS. 

Several methods for the immunization of rabbits to human red 
blood cells were tried, and the following are recommended as produc
ing sera of the highest titer as well as being ones by which the lee.st 
number of animals were lost through injury and anaphylaxis: 
. lNTRAPERITONEAL :\IETHOo.-The human blood is drawn from a 
vein into a 1 per cent solution of sodium citrate in 0.9 per cent sodium 
chlorid solution. The resulting mixture is then centrifugalized and 
the supernatant fluid drawn o.tf, care being taken at this time to re
move the layer of white blood cells superimposed on the red cells. 
The red cells are then washed three times in 0.9 per cent salt soldlion, 
and finally a 50 per cent suspension in the same strength of salt solu
tion is made. It is absolutely necessary, of course, to observe strict 
aseptic precautions. It was found that in shaking the centrifuge 
tubes during the process of washing, by cleaning the finger well with 
repeated applications of 95 per cent aloohol, the finger could be used 
to cover the open end of the tube without infecting the contents. The 
little alcohol which gets into the tube hos no deteriorating effect on 
the blood cells. 

The rabbits are prepared by shaving a spot on the belly about 2 
inches square a little to the left of the median line and just inside the 
loose skin flap which covers the upper part of the hind leg. Just 
before injecting the cell suspension this site is painted with full. 
strength tincture of iodin. The syringe and i:ieedles are sterilized hy 
boiling. 
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No. 1. BUTLKR AND LANOON....:_TBST FOB SYPHILIS. 6 

The rabbit is held by an ulistant head downward and the in
t.dines worked ·toward: the stmnach. The needle is inserted straight 
through the skin a.ad then turned slightly toward the median line to 
noid seepag~ which .might occur should the punctures be opposite 
and through the peritonewn. Extreme caution is exercised to avoid 
entering the bladder or intestines. 

The cell suspensi<11t ·is injected aa follows: 

First d&Y---------------------------------------- 10 c. c. (5 c. c. H . R. B. 0.) 
seventh day -----------------·------------------- 12 c. c. (6 c. c. B. R. B. C.) 
Foul'teenth day __ :..------------------------------- 14 c. c. (7 c. c. H,.R. B. 0.) 
Twenty·ftnt dll.Y--~------------:..----------------- 16 c. c. (8 c. c. H_. R. B. C.) 
Twenty-eighth day _____________ ------ 20 to 30 c. c. (10 to 15 c. c. H. R. B. C.) 

Seven days_ after th& last injection a small quantity of blood is 
$8keo from the marginal vein of the rabbit's ear into a W rig)lt's cap· 
lllle, the !l!rum separated and tam up on paper .for titrati,Qn. The 
amboceptor was coniidered sufficiently strong when complete hemo
lysis was given by 10 squaTe mm. or lesi of the paper. 

It has been our experience that five intraperitoneal injections will 
raise the immunity as high as possible, and that the same rabbit 
would never show an immunity of satisfactory titer but once. 

l:NTRAVENous )(ETHoo.-The 50 per cent blood cell suspension is 
prepared in the same way as described above. An area over the mar· 
ginal vein of the rabbit's ear is aha.ved and cleansed thoroughly. 
The injections are given in the amounts and at the following intervals 
in the marginal vein of the ear, a slight movement of the needle 
demonstrating to the operator whether or not it is in the lumen of the 
vein: 

First d&Y----------------------- --- - ------- O. 25 c. c. (0. 125 c. c. B. R. B. 0.) 
Third dBY--------------------------------- O. 5 c. c. (0. 25 c. c. H. R. B. 0.) 
Tenth dnY-----------:---------------------- 1. 0 c. c. (0. 5 c. c. H. R. B. 0.) 

F:in days after the last injection the serum is titrated as above, 
and if found to be of insufficient strength a fourth injection of 1.0 
c. c. is given seven days after the third. This method gives an am· 
boceptor of· high titer, but sometimes produces aggl11tinins, which, 
although in no way interfering with the action of the amboceptor, 
make frequent shaking of the test tubes imperative. 

At all times during the process of immunization the rabbits are 
giTeB the choicest of food and are kept in fresh air at least 8 or 
10 hours -a day. Plenty of fresh air, good food, and exercise during 
t.his time t.end to keep. the animals in .the best of health, and healthy 
animals are esamtial to high immunity. 

PREPARATION OP·AlilBOCEPTOR PAPER. 

Many met.bods are reeommeaded for drawing blood from the 
rabbit, but the following t.echnic has been used in this laborato.ry, 
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successful not only from the standpoint of obtaining a good quantity 
of serum but of conserving the animals for future use either for 
experimentation along other lines or for breeding. 

The rabbit is a.nesthetized with ether and. the blood drawn from 
the heart, through a system of glass and rubber tubing as shown in 
the illustration, into centrifuge tubes. The rubber tube through 
which suction is made is tied loosely in a single overhand knot to 
prevent saliva from entering the tube, which would cause hemolysis 
and infection. Religious guard should be kept against these two 
mishaps. The other end of the system, including the needle, is 
washed out with sterile sodium chlorid solution, after boiling, for 
the same reasons. 

From 60 to 70 c. c. are drawn into several tubes and placed in 
the incubator for about a half hour to facilitate clotting. The bloOd 
is then thrown down in the centrifuge for 20 minutes at a speed of 
2,000 revolutions per minute, the supernatant serum drawn off, placed 
in a Petri dish, and the paper impregnated. 

For this purpose the filter paper made by Carl Schleicher and 
Schull, No. 597, is used, as it has been demonstrated to be the most 
uniform. The paper is carefully ruled into strips l5 mm. wide by 
ioo mm. long and supersaturated with the immune serum. It is then 
laid on unbleached muslin to dry, as the muslin will not absorb any 
of the serum, and watched so that neither flies nor vermin will feed 
on it. In the summer a few flies will quickly spoil a batch of paper 
by sucking the sen1m from several parts of it and thereby cau~ng 
nonuniformity. 

When the paper has dried thoroughly it is cut along the n11ings 
and is ready for use. 

TITRATION OF AYBOCEPTOR. 

Into each of a series of tubes place 0.36 c. c. of 0.9 per cent salt 
solution. Next put into the tubes differing amounts of amboceptor, 
increasing by 1 square millimeter in each successive tube, and allow 
t.o stand for from 20 to 30 minutes so that the liquid may dissolve 
the serum. Then to each tube add 0.00 c. c. of a known negative 
human serum (complement) and 0.00 c. c. of a 71 per cent human 
red blood cell suspension. The tubes are then shaken gently and 
placed in a. water bath at 37° C. for 30 minutes. The least amount 
of amboceptor which causes complete hemolysis by the end of the 
half hour is taken as the unit. This titration is performed before· 
doing eaeh series of t.ests to determine the unit for that series. 

OOMPLBMBNT. 

Human complement is used in this test and is obtained from a 
known nonsypbilitie person. .The blood ia drawn from a vein by 
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means of the syst.em shown in the cut and allowed to stand in the 
incubator for an hour. It is then placed in the ice box overnight 
and in the morning thrown down in the centrifuge and the serum 
withdrawn. The complement seems to gain in potency when treated 
in this manner. 

Bl.DOD CELL 8U8PBN&ION, 

Blood is drawn from a vein into the sodium citrate solution as in 
preparing for the injections intO the rabbits, washed twice in 0.9 per 
cent ~lt solution, and a 7i per cent suspension in 0.9 per cent salt 
solution is made.-(w. F. L.) 

TECHNIC OF THE TEST. 

The test is carried out as follows: 
Small glass tubes, .6 by 0.6 cm. are used for the test. These 

are carried in small copper frames, each frame holding 10 tubes 
( 5 sets). The absorption is carried out in a copper rectangular water 
bath, just broad enough for the racks, which are held by a flange at 
each end fitting over the side of the bath. 

The final quantity in each tube of the test is 0.4 c. c. and is as fol
lows: Front tube (control), o.~ c. c. human complement, plus 0.14 
c. c. salt solution, plus 0.08 c. c. inactivated serum of patient, plus 
0.16 c. e. of sensitized human red blood cells. The back (antigen) 
tube contains O.~ c. c. human complement, plus 0.14 c. c. of 1 to 14 
antigen emulsion, plus 0.08 c. c. inactivated serum of patient, plus 
0.16 e. c. of sensitized huma~ red blood cells. 

The absorption and sensitization of the red cells are carried out 
separat.ely, which considerably short.ens the time of the test. 

To economize time, the first thing necessary is to start the red cells 
sensitizing. After this is start.ed the ab~rptions are started, and 
aft.er these latter have been given one-half hour and the former one 
hour in the water bath, we add 0.16 c. c. of the sensitized cells to each 
tube of the test, place in the wat.er bath for one-half hour, and read. 

Knowing the number of tests for any one day we figure the amount 
of amboceptor paper required by doubling the lea.st amount shown 
necessary in the preliminary titration of complement, multiply this 
by the number of tubes ( i. e., twice the number of tests), and this 
finally by 0.16 to get the amount of salt solution necessary for the 
required tests. Thus, if we have 10 tests (20 tubes) and the titration 
has shown that 5 sq. mm. of the particular paper will hemolyse our 
dose of red c.ells when the total amount of solution in the tube is 
brought up to 0.4 c. c. by the addition of salt solution, 20 times 10 
equals 200 sq. mm. of the paper shaken up with 3.2 c. c. of salt solu
tion, will give us the total quantity of hemolysin required for the 10 
tests. This 3.2 c. c. is, of course, 0.16 c. c. (the amount of fluid which 
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takles up the hemolysin neoessary for one · tube) multiplied by the 
number of tubes. It is best to figure on a little more than our calcula
tion shows is necessary. Shake up in the measuring cylinder the total 
quantity-0f paper ftquired with the totnl quantity of salt solution un
til the paper is broken up, filter through a. single layer of filter paper 
to get rid of the debris of amboceptor-impregnated pa.per, make up to 
the volume calculated, and to each c. c. of this fluid add 0.1 c. c. of a 
7! per cent suspension of human red blood cells. Stopper the con
tainer and after mixing thoroughly by gentle shaking place in the 
water bath and allow to sensitize while doing the other steps of the 
t.est. 

The mixture of human complement and salt solution and of com-
• plement and antigen are each made separately for all the tests and 

the required amount of the mixtures transferred to the front row of 
tubes in case of the first, and to the second (back) row in the case 
ef the antigen, with a Wright's pipette. Thus, suppose we have 20 
t.ests to do. This will require 0.02 c. c. (amount of complement) 
times 20 (the number of tests), equals 0.4 c. c. of human complement 
in 2.8 c. c. of salt solution or 3.2 c: c. of the mixture, which is suffi
cient for all the controls. The same amount of complement (0.4 
c. c.) in 2.8 c. c. of a 1to14 emulsion of antigen will give us enough 
·antigen mixture for all the tests • 

. Now standardize a Wright's pipette to deliver 0.08 c. c. and 0.16 
c. c. and transfer to all the front row tubes 0.16 c. c. of the com
plement-salt-solution mixture, and then the same amount (0.16 c. c.) 
of the complement-antigen mixture is transferred to each tnbe in the 
second row. Wash the pipette thoroughly after handling the antigen. 
It is best to have two glasses filled with 0.9 per cent salt solution, and 
by using one of these to draw the solution in and out quickly we 
get rid of most of the antigen likely to be carried over. Then we 
complete the cleansing by sucking up salt solution from the second 
glass and rejecting it and repeating this process three times. The 
use of a single Wright's pipette for all the tests would seem to be a 
serious objection, but if care be taken to cleanse thoroughly between 
each test in the manner described there will be no harmful results. 

Up to now we have used the ordinary chemical pipettes, gradu
ated to the tip, for mixing complement, antigen, red cells, etc. To 
economize time and pipettes and facilitate mixing, it will he con
venient to use a single Wright's bulb pipette from now on. 

The double row of holes in our racks have numbers stamped on one 
side which serve to orient the rack and to represent the numbers 
assigned to the various sera . We now nmnber our p1-eviously inacti
vated sera and transfer to ench of No. 1 set of tub~, front and back, 
0.08 c. c. of No. 1 serum. We now wash the pipette and transfer to 
No. 2, front and bnck, 0.08 c. c. of No. 2 serum and so on through the 
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series. It is unnecessary to wash the pipette in going from the front 
to the back tube. ,,, 

As each rack of five sets is completed thus far it is placed in the 
water bath and the time noted. Half an hour at 38° C. is suffi.cient 
tor fixation to take place. At the end of this time we add to each 
tube the red blood cells which should have been allowed an hour to 
complete sensitization. We can judge of this before adding to the 
test by taking 0.16 c. c. of complement-salt-solution mixture and 
placing it in a tube with 0.16 c. c. of our supposedly sensitized cell 
suspension. If sufficiently sensitized the hemolysis of the cells will 
be complete in about five minutes. 
If complete, having thoroughly shaken our sensitized cells, traJ1$fer 

to each tube in the several tests 0.16 c. c., shake well, and place in the 
water bath again for from 15 to 20 minutes. The tests can usually 
be read after 16 minutes of this second incubation. In transferring 
the sensitized cells to the tests it is not necessary to mix with the 
pipette as it is when adding the seruni. Simply run in the required 
amount at the top of the tube, and without washing the pipette g<> to 
the next. 

After the proper amount is introduced into all the tubes of a rack, 
shake thoroughly and place in the water bath for the second incu
bation. 

The tests are read in the usual way, a cloudy antigen tube indi
eating a positive test, while a clear one shows a negative result. Of 
eourse, each tube in the front row must show complete hemolysis or 
the test can not be read.-( c. s. B.) 

TJD &AllLY DIAGNOSIS OJ' T11BBJlC1J'LOSIS AS IT &ELATES TO TBB SBJlVlOB 
ill> TO TBB NAVAL HOSPITAL AT LAS ABDliS, COLO. 

87 G. H. BABHB, Medlcatl Inspector, United l'!tates Navy. 

In the Annu.al Report of the Surgeon General of the Navy for the 
fiscal year 1907 will be found a comprehensive discussion of tuber
culosis in its special relations to the naval service. In a comparison 
of the ratio of incidence of tuberculosis in the United States Navy 
-with that of the German and English Navies it is stated that for five 
years up to 1906 the ratio per 1,000 for the German Navy was 2.4; the 
English Navy, 3.2; while the ratio for our service was 5.76. At that 
time the ratio of tuberculosis per 1,000 of population, as indicated by 
the death rate from this disease in the three countries named, gave 
England first place in point of least prevalence, Germany occupying 
the middle position, and the United States showing the greatest preva
lence. Notwithstanding this, the ratio of tuberculosis per 1,000 for · 
the German Navy waa decidedly less than that for England, which 
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would seem to indicate clearly that her methods of recruiting are 
more certain of maintaining a high physical standard. 

In the United States Navy the ratio of tuberculosis per 1,000 of 
force from 1895 to 1906, inclusive, was 5.0; from 1907 to 1913, in
clusive, the ratio was 5.12. The avernge age of the enlisted men of the 
German Navy was·given as 27 years, the average of the English Navy 
was 30 years, while that of the United States Navy was 23 years. 

The following table showing the incidence of tuberculosis in our 
service from 1895 to 1913, inclusive, is introduced at this time not 
because of its direct bearing on the subject of this paper but rather on 
account of its direct bearing upon tuberculosis in general as it affects 
the service at the present time. In 1907 the Bureau of Medicine and 
Surgery instituted a searching investigation into the sanitary condi
tions of the service to locate and define any unfavorable conditions 
which might be the cause of what appeared to be a gradual increase 
from year to year in the number. of patients afflicted with tuberculosis. 
It is certain that in the years which have followed the bureau has had 
the cheerful cooperation and support of all officers, both line and staft, 
in carrying out its recommendations in so far as service conditions 
would permit, for the general improvement of the sanitary condi
tions of the service both ashore and afloat. Many of its reforms have 
been brought to a successful issue. This is especially noteworthy in 
the case of our training stations. The results, so far as the incidence 
of tuberculosis is concerned, may be fairly represented by a compari
son of the ratio per 1,000 of the seven-year period ending in 1906. 
which was 5.68, with the seven-year period ending in 1913, which was 

· 5.12. The improvement is very slight, and as compared with the ratio 
per 1,000 in the German and English Navies it remains a very high 
rate. 

TABLE I.-Tuberculoai.8 in the naval aervice from 1895 to 1913, incltuive. 

"A" "RA" Tot.al I I I ~Ota}, Ratio "A" "RA" "A" I To Sick Year. aftoat. alloat. hospl· hosp I- .. lff. .. iduty. 
"I.S." Dloo. "l~S,, days. Strength. 

l,~ tals. tals. "D.i>.'' 
-------- - f---1- ------- -----
1895 . ... 38 ········ 22 40 loo I 22 63 7 92 5,368 13.191 4.57 
181111 ••• • 46 .. .. .... 6 38 90 . 10 68 6 84 4, &l.S 14, 196 3.8& 
1897 •• • • u a 8 48 m I 11 84 14 109 6, 46rl 16, 734 3.9' 
18118 ••• • 92 26 11 92 221 ' 37 168 15 220 5, 766 23,986 4. 29 
18" •• • • 87 16 :16 61 ~ I 25 127 I 9 161 5, 437 J0,819 4.46 
1900 •• .• 107 ' 43 24 109 46 210 14 270 b, 795 23, 756 6.51 
1901 • ••• 

119 1 
45 '¥1 110 301 i 62 211 I 12 285 11, llli 26,873 5.43 

l!Kn •• •• 113 36 32 106 287 ' 50 219 17 ~ 11, !!52 31,240 4. 7(1 
llMn •••• 178 34 72 167 451 i 75 346 10 431 12,047 37,248 11.71 
111(14 . ... 177 24 91 239 b31 76 400 Zl 504 23, 715 40, 555 6."8 
1905 .•• • 151 19 ~ 205 

4671 
97 332 18 447 35, 765 41,313 6.80 

1906. _ •• 159 37 47 224 467 74 371 19 464 21 , 407 42,529 UMI 
19071 . . • 145 17 81 21.3 4116 80 101 12 193 :n, 4111 46,330 4.81 
1008• • . • 218 23 101 397 739 246 108 30 384 42, 513 52,913 8. 02 
1909• • • • DI 43 85 226 6l!C) 93 27 11 113 ll'..'168 $7,172 "" 1910• •• . 260 2ll 74 26.S 617 143 27 19 189 11,913 511,691 5.52 
1911• . .. 213 42 91 260 597 52 41 . 15 JO!l 12,075 61,399 ... 
1912• •• • 165 47 100 191 493 30 ~ fl 68 11,448 61 , 1197 4.12 
1918• • • • .166 tl4 l(IO 476 865 88 91 30 159 67,423 66;926 UI 

1 Banatorlum establlshed. snnatorlum statistics Included. •Sanatorium statlstfcs not tnclttded. 
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Tuberculosis has been defined .as a disease of urbanized pop.ula.
tions; infecting them early in childhood; producing death in about 
one-tenth of the population in whom resistance is lost from ascer
tainable causes; but unable to kill in the nine-tenths in whom re
sistance continues. Accepting this definition to be a. fairly accurate 
presentation of tuberculosis as it affects society as a whole, and the 
accumulation of evidence in its support is becoming more and more 
convincing from day to day, it would · appear to point with con• 
siderable certainty to the field wherein our next attack on this. 
problem should take place, in an endeavor to materially reduce the 
incidence of this disease in the Naval Service. I refer here directly· 
to our recruiting service. It is here that the first steps in the early 
diagnosis of this disease must take place. In the report of the 
Surgeon General referred to above, this phase of the question was 
given the attention which its importance demands, and the state
ment was made that "until it is -more fully realized that tubercu
losis is a. disease of nutrition, and until a minimum standard of 
physical requirement is more consistently exacted, we shall not have 
started in a fair way to materially reduce the tuberculosis in our· 
service." A minimum standard of physical requirements has been · 
determined upon and this, with detailed instructions concerning 
what physical defects shall constitute cause for rejection, is in the 
possession of every recruiting officer. 

The convalescent wards of this hospital furnish abundant evi
dence, if such were needed, to show that these instructions are too 
frequently disregarded. It is rarely that one finds here a recruit 
who, from his general appearance, shows any evidence of ever hav
ing been in robust health. Degenerative stigmata; asymmetries of 
form and development; spinal curvatures; hypertrophied tonsils 
and adenoids; nasal deformities; under weight and height; stooping 
shoulders and the usual familiar signs of poor general development 
are extremely common among the class of patients who have been in 
the service a year or less, and are strongly indicative, to say the least, 
of a physique likely to show little resistance to infectious diseases 
in general, or to tuberculosis in particular. The last patient ad
mitted to this hospital was enlisted at one of our marine recruiting 
rendezvous, transferred to Norfolk, where he remained during the 
usual probationary period, and was finally accepted in September, 
1915; he was transferred to a naval hospital in October with tubercu
losis and was received here in October. This recruit present.ecf 
practically all the physical signs denoting poor general physique
not.ed above, not to mention the presence of a. decided evidence of, 
arrested mental development, and at the bottom of the enlistment 
sheet appears in red ink a recommendation that 12 pounds under;· 
weight be waived. During periods of increased demnnd for men, 
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there is apt to appear a spirit of rivalry among the various recruiting 
parties and stations, causing perhaps au unconscious relaxatiQn of 
standards in order to fill \'8Cancies; a· chance will be taken in the 
case of a candidate otherwise apparently desirable, in the hope that 
he may grow; in the class of recruits under consideratfon, this for
tunate termination of the gamble rarely occurs. The fact is, they 
are physical defectives, easily recognized by the careful observer, 
and under no circumstances should they be accepted for any branch 
of the service. As intimated above, they constitute an overwhelm
ing majority of the patients at this hospital at present, who have 
been in the service less than one year. Table II is introduced here 
to show the distribution of these cases from 1907 to 1913 inclusive. 

T ,\111.K ll.-nutributiot1 of caaea of tubcrculoaia admitted at naval hoapUal, 
aoror-d4ng to length of service. 

-- IAltls , ,_ Lesa I Less 11 Lesa Lesa I Less I . 
Year. tbanll tbani tbao81tban9 tlwllO thanlt Ulutt 1~:: Total. 

1907 ......... •... .. . .. .. . . . . . m~~·,~~.m3D: jmon:.,?~=:~~.~:,--;--.. 
ltlCll.. .. ..... . •• • • • • . • • • . • • • • H 9 I 6 9 O 6 I . 114 18 
ltlOI. . ••• • • . . . . . . • . . • • . . • . • . . 20 I 3 . 6 I 61 6 5 II ' t:lf 288 
1910.... . ... . . .... .. . .. .. ... . 9 a I 6 ,.. . . .. .. 2 2 s . 197 m 
1911 . . •• •• •• • . • . . . . • . .. . . .. . . II 6 2 I 1. ... . ... 3 2 178 29! 
1912.. • • • • • • • • • • • • • • • • • • • • • • • 18 I 3 ·1 3 2 f I 3 3 11111 176 
ltl3.. •• •••• •• • • • • .. . .. • • • . • . 14 

1
. 8 51 I I 6 .. . .. . • . 9 DI 11110 

1914 .. .. .... ..... . . .. . . . ..... __ s __ 2 1 __ • __ 3 : __ &, __ 2 =='~~ 

_ Total .. ... .. .. .... .. .. . _ 11_i;_J~L-~ _ :~ j 28 _ ~~ -~I l,3ll0 l,ll'lll 

This table, of course, includes only those cases transferred to this 
hospital; it is quite probable that other cases have occurred and have 
not desired a transfer here for treatment. When the recent order 
was received here to discharge from the service all casei whose 
records showed this disease to have been contracted not in line of 
duty, 10.4 pe1· cent of the 250 patients at present under treatment 
were found to be affected by this order. While these cases are 
not of a pensionable status, they represent a part of the total per
sonnel allowed by law; they have spent the greater part of their 
total service on the sick list, they have been furnished transporta
tion to and from the coast stations and their homes, and the hospital 
fund has been taxed $1.50 per diem for their care and subsistence. 
The remainde1· of the class of 1-ecruits under consideration, by virtue 
of having slipped by the arbitrary period of six months in the serv
ice, and thereby having their disease recorded as "in line of duty," 
have, in addition to the cost charges enumerated above, become 
peosione1·s of the Government for an indefinite period. Unless this 
class of cases can be greatly reduced in the near future they are 
certain to cause an additional charge to the hospital fund, due to the 
necessity of providing additional accommodation for an increase in 
the number of patients not provided for by the preaeo.t plant. At 
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the present time this class of patients constitutes more than 20 per 
cent of the total number of cases under treatment. 

During the past 11 months, of the 193· admissions to this hospital, 
50 cases-25.90 per cent-have been second stage; 78 casetr-37.82 
per oont-have been third stage; and the remainder, surgical and 
&l"St-sta.ge cases-a total of 63.72 per cent of second and third stage 
cases. 

In a great majority of first-stage cases the disease will be "appar
ently arrested " afteT from six to nine months' treatment here. The 
few cases which do not terminate in this manner will be found in the 
class of physical defectives, whose chief characteristics I have refen-ed 
to above, or they will be cases in whom syphilis or alcohol, or both, 
play a predominating role in preventing the development of even a 
nrinor degree of resistance to the progress of the disease. A consider
ably smaller proportion of second-stage cases will become "appar
ently arrested," while but vuy few of the third-stage cases can hope 
for thi_s fortllnate termination even after 18 months to 2 yea1'8 of 
treatment. 

Leaving ont of consideration entirely the question of our duties to 
the patients themselves, and viewing the matter from the standpoint 
of protection to the Government a.nd the hospital fund-in other 
words, from a purely monetary standpoint-the question of early 
diagnosis becomes one of considerable importance. Every case of 
tubercu.Wsis which develops in the service whose disease is recorded 
t\l> "in line of duty " will continue to draw his active pay until the 
expiration of his enlistment, or so long as he remains under treatment 
at this hospital. Unle&> the disease can be arrested in its early stages 
he becomes a peusioner for the remainder of his natural life. The 
accumulation here of a large percentage of second and third stage 
cases for the protracted periods of treatment necessary to render it 
possible for them to live in comparatively good health in civil life 
with the aid of a pension, is a severe tax on the hospital fund, which. 
in many c~ could have been a.voided by an earlier transfer to the 
hospital. It seems probable that in the near future there will be a 
considerable increase in the enlisted and commissioned personnel of 
the serviee. Unless the number of this class of cases can be materially 
reduced there will result a further demand on the hospital fund to 
provide additional accommodations for their care and treatment here. 
For several momhs past the daily average of patients bas been 
from 240 to 250; an increase of 25 patients, and the normal capacity 
of the hospital will have been reached. 

Phthisis is essentially a chronic disease, often manifesting itself 
intermittently. The manifestations of its onset are generally over
looked or appear in the heal.di records as "diagnosis uncleterminea" 
ftr "' inftnenza," the symptoms subsiding in the course of a week or 10 
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days, and the patient is discharged to duty without a susp1c1on 
having been aroused of the true nature of the trouble. The next 
appearance of these patients is likely to be caused by a small hem
orrhage or with the history of general malaise, gradual loss of 
weight, perhaps a few night sweats with a persistent, dry, hacking 
cough. Close questioning will elicit the fact that this cough has 
been going on for several months. Too often the health records 
chronicle the treatment of these patients for protracted periods on 
a duty status, with prescription for "Brown Mixture" or some other 
simple. cough sedative. 

It is believed to be of the highest importance that the medical 
officer should realize that the disease is diagnosable at these stages. 
The skill required for the early diagnosis may be said to be diffi
cult and laborious to acquire and, further, that no short cut to it 
does, or ever can, exist. It is commonly remarked that it is impos
·sible to make a physical examination and arrive at definite conclu
sions as to the probable diagnosis in. chest cases on board a modem 
man-of-war on account of the noise and tumult which is. almost 
constantly present. While there is a considerable element of truth 
in this contention, it is believed to be possible to make such an exam
ination somewhere, at some hour of the day, on board ship, and to 
arrive at the conclusion that the patient reciting the chain of symp
toms enumerated above, with the presence of the more pronounced 
of the physical signs almost certain to be elicited, should be trans
ferred to the hospital ship or hospital as soon as circumstances would 
permit. Here, at least, conditions exist which permit a thorough 
and complete examination of the case, which will permit the early 

·determination of the presence or absence of an .active tubercular 
·process, and what is of paramount importance in the interest of 
both the patient and the service, an early transfer to this hospital 
·of all cases in whom such active process is found to exist, the dis
ease being "in line of duty"; otherwise, an early discharge from the 
service. 

It is believed that the utmost importance of an early diagnosis in 
all cases of tuberculosis will be conceded by all, and therefore this 
phase of the question is not open to argument. In hospital practice 
cases are bound to present themselves where, after a painstaking ex
amination, close scrutiny of the clinical history, laboratory reports, 
·and X-ray plates, a reasonable doubt exists as to the presence or 
absence of ari active tuberculous process, some one or more links in 
the chain of evidence may be considered to be absent . 

. From a study of the many health records which have been received 
at Las Animas during the past three years, one becomes impressed 

'by the great mass of interesting and instructive data contained there
in, more especially as it relates to the amount and kind of endeavor 

Digitized by Google 



!fo.1. BARBER-EARLY DIAGNOSIS OY TlJBERCULOSIS, 15 

made by the various medicul officers to arrive at an accurate diagno
sis. It should be noted here that during the past two years it has 
rarely happened to have a patient admitted and subsequently found 
to be free from tuberculosis. Contained in this mass of data two 
especially instructive and important features have particularly im
pressed themselves upon the mind of the writer, ~nd they alone will 
be made the subject of comment in this paper. Their importance 
becomes enhanced by the fact that I believe them to be responsible 
in great measure for the p~esence in the hospital at the present time 
of so large a percentage of second and third stage cases. As noted 
above, they represent 63. 72 per cent of all cases admitted during the 
past 11 months. 

Somewhere in a great majority of all health records will be found 
the statement " Von Pirquet's test strongly positive," "weakly posi
tive," or "negative," as the case may be. Only once during the past 
11 months has there· been recorded the statement that a subcuta
neous tuberculin test had been made. It is now recognized by 
all authorities that the use of tuberculin in the early diagnosis 
of tuberculosis, when the results obtained are interpret.eel in the 
light of the known and established facts, is of the utmost value. 
One test is of definite account when positive; another, only when 
negative; a third will reveal evidence who8e value amounts to cer
tainty, probability, or nullity, according to circumstances, and all 
within the limits of a ·test upon one patient. The value of any one 
tuberculin test is no longer a matter of opinion but one of ascertained 
fact. A milligram given subcutaneously produces the same effects 
in the hands of one observer as in those of another. Riviere, in his 
"Early Diagnosis of Tubercle," makes the following statement in re
gard to one of the tuberculin tests: " No one can in these days rely 
on a positive Von Pirquet reaction as evidence of active tuberculosis 
in the adult and retain our respect for his intelligence; a vast moun
tain of fact is against him." From the great mass of recent accumu
Jat.ed results recording investigations to determine the value of the 
tuberculin tests in the early diagnosis of this disease, the following 
general truths will be found to impress themselves with more or less 
clearness upon the minds of all unbiased persons: First, the value 
above all other events of a focal reaction; second, the worth of nega
tive results to the subcutaneous, and to a less extent, to the cutaneous 
tests, in the exclusion of active disease; third, the very much less 
value, only that of probabilities more or less high, attached to the 
determination of tuberculin sensitiveness, whether skin or tissue, in 
diagnosis. It is not deemed practicable or necessary to review here 
the large volume of literature which has accumulated in recent years 
concerning the value in early diagnosis of the tuberculin tests. I 
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shall, however, quote in brief a general summary, to be found in the 
October, 1915, issue of the British Journal of Tuberculosis: 

(a) A focal reaction set up by doses of subcutaneous tuberculin Is definite 
· proof of active pulmonary disease. 

(b) When a dose of 0.01 c. c. has been given without producing a focal reac
tion the case may be said to be negative. 

(c) No case ls fully tested unless this dose has been given at least once. 
( d) In the large majority of cases, slight general reactions are set up by smitll 

doses, which reactions can be, with proper precautions, Ignored-Indeed, must 
be Ignored-If more than a small minority are to reach the tlnal dose. 

(e) In 36.9 per cent of presumably negative cases, nllletlons which can not be 
. Ignored are set up by larger doses or by repetition of these, with the cowiequent 
discontinuing of the test before the final dose Is given; these cases are lnsum
dently tested. 

(f) Cases with moderately extensive signs should not be tested, and these, 
olOng with febrile suspects, fol'.m about 15 per cent of all doubtful cases. 

· The subcutaneous tuberculin test until one year ago was the most 
delicate diagnostic method available. Recently the work of Rad
cliffe, Mackintosh and Fildes, and de Wesselow, on the combined 
determination of the complement fixation, reaction, and estimation 

· of the tuberculo-opsonic index, has shown that an accurate diagnosis 
can be made by such serum methods in at least 90 per cent of suspected 
cases. These tests, too, can be made without any contraindications 
whatsoever. 

The second and final feature of this discussion to be considered is 
perhaps of greater hnportance than the employment of the tuberculin 
or serum tests. I refer to the practice on the part of a considerable 
number of medical officers of waiting for the detection of tubercle 
bacilli in the sputum before making a diagnosis or considering a rec
ommendation for transfer to this hospital. That this practice is gen-

. eral throughout the service is plainly evident from a perusal of the 
· health records in many cases. The following histories are briefly 
reported as striking illustrations of both phases of this discussion : 

Case No. J. Admitted to sick list on board ship June 13, 1914. Diagnosis 
undetermined; In line of duty. It ts noted that the following symptoms, 
suspicious of tuberculosis, are present: Irregular fever, 99.0 and above since 
February 10, 1914; fever mostly In afternoon; cbllls not severe; very pro
fuse night sweats ; slight cough; sllght pain In chest near heart; loss of weight, 
10-15 pounds In one year; poor appetite; scanty sputum, unable to obtain 
sample for examination; patient subject to winter colds; mother died of tuber-
1·ulosls. Transferred to hospital same day and readmitted with same diagnosis : 
'No sputum; stools negative for T.B. ; dullness; whispering peetorlloquy; pro
longed expiration right apex. July 5: Physical examination reveals dullness 
right apex; pronounced pectorlloquy ; evidence of consolidation to second rib ; 
unable to obtain specimen of sputum. Weekly entries follow, recording little 
or no change, with frequent negative examinations of sputum, until September 
16: "Moro test" made, negative. November S, 1914, the diagnosis was changed 
to hronchltls chronic-very little cough ; feels mt1ch improved. November 6: 
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Dl211:rutrged to duty. Deeember 3, 1914: Admitted on board ship, bronchitis 
chronic; in llneof duty. Symptoms, as recorded before, are strongly SWIJllclous 
o! tuberculosis, patient having night sweats, loss of weight, poor appetite, weak
ness. pains in chest, cougll with scnnty expectoration ; no deftnlte phpliCRI 
signs Doted; to hospital same day. Here be wus readmitted with same dlag
nosts and origin. December 5: Sputum negatlye for T.B. Weekly entries fol· 
low, noting condition unchanged ~nd sputum negative for T.B. until Jnnunry 12, 
1915; the entry ls made, tubercle oocllll found in sputum. The same day diag
nosis changed to tuberculosis, chronic pulmonary ; medical survey requested, and 
held January 15. Januar;v 29: Transferred to this hospital, where he was 
received February l, 1915, and where. from the physical signs noted, he was 
clas.<oed as an adv11nce<t thlrd-stng<> case. 

From the history of this case it is probable that a diagnosis of 
tuberculosis was justified in .Tune, 1914; certainly on July 5, 1914. 
Such doubts as might have arisen would certainly have been dissi
pated by the use of the subcutaneous tuberculin test. It is difficult 
to escape the conviction that the minds of the medical officers having 
this case in charge were centered on the belief that tubercle bacilli 
must be demonstrated in the sputum before a diagnosis and recom
mendation for transfer to this hospital was justified. 

Caae No. 2 . .lo'or several months during the latter half of 1914 patient was 
unller treutment for hypertrophlc rhinitis nnll frontnl sinus 11l~use. In ~ovem
ber, 1914, suspicion of some constttntlonal disturbance evidently nrose; entry 
Is made on the 9th, WaS8ermnnn negntlve. November 14, Von Pfrquet nega
tive. November 17, transferred to hospital, where he was readmitted with 
sinusitis frontal ; some Irritation of nose ; has e bad cough and pain In chest ; 
sputum examination gives pneumococcl. November 28, troubled with some bron
cbltls. January 8, 1915, dl11gnoi;ls changed to bronchitis, chronic; duty; while 
on outpost duty. Repented exnmlnutlons of sputum negative; h11s run u tem
perature sin~ admission to ho!!pltal ; hns lost no weight recently; X-my shows 
aeveml susplcloui,1 areas In both lungs; numerous rlles nre heard over both 
lungs; no Increased pectorlloquy or fremltus; no treatment has fieemed to beueAt 
the bronchitis. January 9, 1915, to tluty; general coudltlon good; still has 
cough. 1''ebruary 13, 11dmltted to sick llst on board ship. Diagnosis, tubercu
losL<;, chronic pulmonary; duty, Incident to service. Physical examlnntlon 

· shows <:onsolldutlon of upper right lobe posteriorly and infiltration anteriorly 
down to second rib; sputum negative for T. B. To hospital same dny. Read
mitted to hospital-duty-as stated above; family history and previous history 
negntlve. Complains of cough (with sputum) which begun whlle in Mexico last 
summer. Inftltratlon upper lobe, right lung. Temperature normal on admis
sion. February 15, 1915, attack of dyspnea begun during the night; sllght 
t'eYer; cough dry ; no physical signs of asthma ; sJlght ehm nt 12.30 p. m. Tem
perature, 100. (No history of malaria; blood negative for malaria.) Sputum 
eegatlve for T. B. Februlll'y 16, 1915, entirely recovered from attack of chill 
and dyspneu of yesterday ; no fever ; continue In bed; sputum negative for 
T. B. February 19, 1915, tuberculin test (Moro's reaction) positive. February 
28, 1915, sJlght afternoon fever at times; losing weight (5 pounds in 15 days); 
cough with sputum ; repeated sputum examinations negative for T. B. There 
follows a series of weekly entries recording rondltloe of patient and many 
sputum examinations until May 11, 1915. Medlen! survey held; recommendutlon 
that he be held for further treatment. June 6, 1915, did not do RO well during 
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last week ; lost 5 pounds In weight ; otherwise the same. Since admission 21 
specimens of sputum examined and all negative. June 12, 1915, bas been wol'88 
during past two weeks ; lost 10 pounds during that time ; afternoon temperature, 
99; pulse 100-115; respiration, 25-30; cough and sputum the same for past 
month or so; sputum negative. July 4, 1915, general condition ls growing wol'88 
steadily; weaker; "sweats" more frequent; pulse, 108-120; respiration, 25-80. 
July 10, 1915, condition about the same; W~rmann negative. July 23, 1915, 
tubercle bacllli found in sputum; survey requested; recommendation that be 
be transferred to Las Animas for treatment. 

The patient was received at this hospital August 9, 1015, where he 
was classed as an advanced third-stage case. With the exception of a 
small area of the lower lobe, the entire right lung was involved; in 
the left lung there were two areas of light to heavy infiltration in 
upper lobe, arid about half the lower lobe posteriorly heavily infil
trated. There would appear to be but little doubt that the diagnosis 
of tuberculosis made on February 13, 1915, on board ship, was cor
rect and, further, such doubts as did arise could have been promptly 
cleared up by using the subcutaneous tuberculin test. It may be 
noted that after his arrival here, four antiformin sputum examina
tions were made, the last one only proving to be positive. 

The appea~ance of tubercle bacilli in the sputum is not an early 
sign of pulmonary tuberculosis; on the contrary it is positive evidence 
of a breaking down of tissues, and in a large percentage of cases this 
does not take place until a <:onsiderable amount of one or both lungs 
have become involved. The failure to arrive at a correct diagnosis 
of this disease prior to the appearance of tubercle bacilli in the spu
tum must now be regarded as a reflection on one's diagnostic ability. 

When this hospital was first established, word was passed around 
that it was the desire of the bureau, in the case of patients recom
mended for transfer here, that a statement should be made on the sur
vey" Tubercle bacilli demonstrated in sputum." A desire to avoid, if 
possible, transportation expenses of cases not tubercular in nature, 
was undoubtedly the reason for its promulgation. That it has be
come a service tradition seems well established by the entries con-

• tained in a majority of the health records on file at this hospital. 
Owing to the unfortunate and costly results, both to the patient and 
to the service, this matter has recently been the subject of an official 
communication to the bureau, and I am authorized to state here 
that "beyond a service tradition there is no foundation for the be
lief, unfortunately common among medical officers, that the stat.e
ment upon a medical survey that tubercle bacilli have been found, 
is indispensable before such survey will be approved by the Bureau of 
Medicine and Surgery. The bureau looks with disfavor upon the 
continuance of the practice." 
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OONCL1J810!{8. . 

1. That the ratio of incidence of tuberculosis in the Naval Service 
shows a discouragingly small decline during the past seven years. 

2. It is in the recruiting service that the first steps must be taken 
in the effort to reduce the ratio of incidence of tuberculosis in the 
service. 

S. That the classification on admission at Las Animas during the 
past 11 months of 63.72 per cent of second and third stage cases 
is not a creditable showing for the Medical Corps under service 
conditions. 

4. That the use of the subcutaneous tuberculin test and the serum 
reactions, when interpreted in the light of established facts, are of 
the utmost value in the early diagnosis of some doubtful cases and 
should be more generally made use of in our hospitals. 

5. That tubercle bacilli in the sputum is not an early sign of 
tuberculosis; the statement of their presence on a report of medical 
survey is not looked for or requisite for its approval by the Bureau 
of Medicine and Surgery, the bureau looking upon a continuance of 
the practice with disfavor. 

STVDIES PEBT.AllfllfG TO LIGJIT 01' SllIPBOAJLD. 

I. 
By T. W. Rlcbude, Surgeon, United States Navy. 

Writing in 1909, Gatewood 1 concludes his chapter on " Light 
within and without the ship " with the following pertinent remark : 

It aeema advisable to note the rapidly growing disposition to believe that 
artUlclal lliumlnatlon In the naval service, oftoat or ashore, can be greatly 
Improved. To those who live on ships It ls quite apparent thot the subject la 
well worthy of exhaustive lnveatlgatlon. 

This was excellent advice and we may safely assume that it is 
juSt as sound to-day as when it was written, for the intervening years 
have been marked by considerable changes in the quantity 'and quality 
of light on shipboard, due to a more general introduction of the tung
sten lamp and perhaps greater liberality in the expenditure of elec
trical power. Moreover, the general subject of illumination has 
received much attention in recent years, as indicated by an extensive 
literature and marked improvements in design of equipment and 
methods of installation. " Illuminating engineering" has become a 
highly developed specialty, bearing very directly upon the health, 
welfare, and happiness of nearly every civilized community. In the 
naval service this subject, which embraces some of the major problems 
of hygiene and engineering, has been ably discussed by various 
officers, but especially by Smith, Parsons, and Gatewood himself. 
Nevertheless, if those medical officers who actually "live on ships" 

1" Nani Hyrtene." By Medical In1pector J. D. Gatewood, United Statee 
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have recently heeded the ·admonition ·quoted above, it does not appear 
that their observations have been recorded in print; lest this be 
deemed hypercritical, I hasten to add that the present paper is in 
no sense a record of original investigation, but rather a brief discus~ 
sion of general principles, with particular reference to certain recent 
literature which may not be readily accessible to individuals aftoat.1 

As a matter of fact, the medical officer on shipboard who attempts 
to approach the subject of illwnination in a practical way is soon 
beset by serious embarrassments, for the problems involved are not 
only sufficiently difficult in themselves but they beCome doubly so 
under or~ary conditions afloat, owing to lack of apparatus for 
making exact observations. It may be well, therefore, for us to bear 
in mind the twofold nature of this subject. In part-:-and this pa.rt 
is fundamental-it pertains to hygie11e, but many, or most, of its 
practical applications fall within the province of the electrical engi
neer, and if we are to cooperate with him intelligently we must neces
sarily have a fair understanding of the limitations under which. he 
.is compelled to work. In this respect illumination is obviously anal
ogous to other, perhaps more familiar, problems- <m s~pbo~d, such, 
for example, as those pertaining to .. " ventilation." 2 Thus, as na\'al 
sanitarians, we may say that under given conditions a c.ertain amount 
of air should be supplied and properly distributed; that such air 
should possess definite physical properties (i. e., as to temperature, 
humidity, etc.), and that noxious constituents must not exceed a 
specified maximum. But, if we are reasonable, wti do not insist that 
the initial air space must be at leftst 1,000 cubic ™t per ea.pita or 
that the -velocity of air currents can not exceed the customary limitf' 
maintained on shore. In short, we admit that the constructors ar~ 
right in contending that we can not attain ideal conditions on a war
ship, and we know by experience that an approximation t.he.reto 
serves fairly well (which is not to imply, by any means, that· we 
should neglect opportunities for betterment). 

Reasoning from analogy, let us assume that similar condition!'! 
prevail with respect to illumination; our difficulties will he mat~
rially restricted, then, if we state the case some,vhat as .follows: 
"Warships not being primarily designed as habitations, illumination 
thereon will probably not conform to t~e very best standards ashore. 
On the other hand, with the present high development of electric 

t Wblle eb!ps' llbnirles conta tn reference books on nearly ~VN.Y tecbnlcal eubjett 1t ta 
a carious fact tbnt no work on •• lllumloatlon ·· Is lnch1d!'d, RD ovrrslght which might well 
be rectified. · 

• 8omet.tme agQ, npoo requests of the edtton. a pqier WH w.rlttea tor the Bulletla bf a 
repreeeototlve ot the Bureau of Construction and Repair giving "Tbe eblp destgoer'• 
point ot view on veotllatton" (by Na'f'al ~oostructor It. B. ~obtntl'on, Untted States Na'VJ. 
Vol VI, No. 4). A lltmllat article b7 ea •pert MR:W1tomNI to 4"1trntnc our llgbttng llY•-
tems on eblpboard would he of gN'11t lnt!'re~t and ·nine. · 
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lighting, the more serious defects are unlikely. Investigation, there
fore, may be most profitably direet.ed toward the ' twilight zone ' 
which lies between actual conditions and those we deem ideal." It 
might appear that this zone should steadily tend to become narrower, 
but this does not necessarily follow, since improvements aftoat are 
not likely to do more than keep abreast of advances on shore. The 
debatable ground may therefore shift its position, and we should 
at least be .able to determine its limits at any particular time. 

Returning for the moment to our analogy, it may be said of ven
tilation that it deals primarily with air-mattel"--ilOmetbing we can 
readily define, measure, weigh, and analyze with accuracy. Light is 
far more elusive. In everyday lit. we are accustomed, perhaps, to 
think of it erroneously, as an entity, differing from heat, for example, 
much as sound does from gravitation; or we may simply regard it 
as something which enters the eye and enables us to aee. Such a 
physiological conception, w~le true enough as far as it goes) is evt
dently very incomplete; a blind man would complain, with reason, 
that we have not described the thing it$elf, but merely one of its 
effects-an effect, moreover, which to him is wholly inconceivable. 
We may therefore reviee our defiaition along physical lines and say 
that by light we simply meant radiant (or electromagnetic) energy 1 

of specified wave lengths which, upon being absorbed by certain $Ub

stanc:es, is capable of producing heatini and chemical effects. 
Plainly this does not help the blind man, as other parts of th~ 

spectrum produce the same elects in greater degree, and his di1ficul
ties an!, in fact, insuperable, for there is no such thing as light, in 
tli.e ordinary aeme, except for those who have apparatus adapted to 
perceive i~. It is quite conceivable, therefore, that certain animals 
might, or even may, possess organs of vision sensitive to rays longer 
or shorter than those of our visible spectrum, animals, indeed, which 
can "see in the dark." Owing to the tl'Uly remarkable evolution 
of our eye, we are apt unconsciously to overestimate the relative 
len8iJi of the visible spectl'Um and also the energy so ·expressed, as 

• It does not appear that at the preaent time tbere 111 aoy theorr ot radiation wblch 11 
•bollJ acceptable or acc.-ounts tul17 tor all the tacts. Al la well known, recent coocep· 
t\Ou ttgardlllg the nature of light, and Indeed the relations of "matter" and "force" In 
geoerat, ban profoundlJ alrected the Tel'1 basis of p"alcal eclence, and a1 new specula· 
tfona are almost dal17 lo evldenc.-e It Is dlll\cult tor the layman to keep In touch with 
<·urreot opinion. But the electron or "corpuscle "-an uotortunate term. from the 
pb7slolocfst'a point ot new-appears to have co111e to sta7. While we usuallf aslOclate 
tbem with the X-ray tube (cathode ra7s), tbc7 "have been found llterall7 to pennde the 
unJvene. • • • Without doubt the7 piny a part In cosmical phJllcs; the most 
r~t ~lanatlwt -0f tbe aurora or northern lights regard them as due to enormou1l7 
tu' •lfftrooe ~Wd 111 tile 1Jun, which ere collected aod culded In IOlll spiral• to the 
pola~ latltll4ea b' the e11rth'11 mapetlc lines Qf force. The1 there lonlse and caute 
la•l-lcy bi tbe upper attsutuated reglOlll of the earth's atmo•pbere, JU4t a1 the7 do 
lD a ncuum tube." (Kaye.) 

U. - not Ullnoa&01U1bh1 to 1uqnt that MO 1111lv<1rsal au loftueoce ~.l' llkewlae have 
tw.d -~ bearlna upon orpole e11olutlon as a wbole. tbougb It.II ell'ect upon lodlvldual 
orpnlema mlcbt well be loappreclablP, 
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compared with that of waves above or below its limits. Thus, rays 
which left a star some centuries ago might now be clearly-perceptible 
to us if they happen to be transmitted as " light," but would be 
wholly inappreciable (though perhl\ps measurable) if vibrating as 
waves of" heat." It is said that the equivalent in work of the mini· 
mum stimulus to which the eye can respond is equal to that done in 
raising one ten-millionth of a milligram one millimeter in height, and. 
that light from a rapidly rotating mirror is visible ev~n when it 
falls upon the retina for one eight-millionth of a second. (Halli
burton.) As for rays beyond the infra red and the extreme violet, 
they · cover so vast a scale that the limits of our visible portion-ex
tending, say, from 770µµ t.o 360µµ-seem relatively insignificant, as 
the following extract from a.recent writer_clearly sets forth: 

With the addition ot X-rays 1 to the electromagnetic waves already known 
the table of .wave lengths Is extended grently In one direcUon. At the other. 
end of _the scale are the waves which were originally discovered by Herb and 
ore now used in wireless telegraphy. The longest wave length generated .np 
to ·the present is about 15,000 meters, or a little over 9 mlles; the shortest _ls a 
few millimeters. Tbe wave!! ordinarily used In "wireless" nre n few thousand 
metel'8 long. • • • 

Next to Bertzlan waves, in order of magnitude, c0me the intra-red or beat 
waves, the greatest wave length yet observed being one-tenth millimeter. we_ 
pass from these right through the visible spectrum to the ultra-violet rays, 
which have been explored as far ns wave length 10·• centimeters; these are 
examined photogrnphlcally. An -extreme form of ultra-violet rays Is probably 
represented by the " Entledungstrablen," which are emitted from ~ectrlc 

sparks, or the negative glow in a cilecbarge tube. • • • 
Next come X-rays with wave leugths of the order of 10 • centimeters, and 

beyond them the most penetrating of all, the gamma rays, of whose wave 
lengths little Is known. 

The various waYe _ lengths • • • eover • • • the amazing rnnge -of 
one thousand mllllon millionfold. 

Speaking in general terms, it may be said that the effects produced 
by the various portions of this entire spectrum will depend primarily 
upon the physical properties of bodies upon which the waves fall, 
some being absorbed, while others are transmitted or reflected without 
loss of energy. Hence, a substance which is transparent, or nearly 
so, for rays of certain wave length may be quite opaque 2 with re
spect to others not far removed in the spectral scale, a matter of 
much practical importance in .the consideration of illuminants; thus 
"rock salt is transparent to heat, to visible waves, and to ultra-violet 

1" X·raye." By G. W. C. Kaye. London, lOH. 
Kaye baa this to eay reg11rdlng the nature of X-rays : " It le only within the Jut year 

or eo that contnr,ersy baa been stilled by the discovery that X·rQ's ·CllD be reflected and 
dlll'racted by crystals. 'l'here can scarcely be any donbt now that X·rays are Identical 
wltli ultra·vlolet light of · e:itremely short wave lengths: wave lengths, In fact. of tbe 
order of the diameter of the atom." -

•" Transparent " and " opaque" are merely relative tenns; ae Gatewood points out. 
glaH. for e:i:ample, -becomes sensibly opaque to light If tblelr Pnongb, wbRe II !!lif'et of 
metal transmits some lumlnoue rays If sulllclently thin. .- -
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waves; ruby glass to red-light waves; paraffin wax to Hertzian 
waves; white fluorite, the most transparent substance lmown, to heat, 
to visible waves, and to ultra-violet waves; thin deposits of metallic 
silver to ultra-violet waves; thin aluminum plates to roentgen 
waves; and thin metals of all kinds to gamma rays." 1 Absorption, 
when it occurs, is due to the fact that atoms of matter can vibrate in 
definite periods, and such vibration will be ·produced by ethereal 
waves of appropriate position in the spectrum. The energy so trans
ferred to atoms is commonly dissipated in heat effects, but this does 
not always occur, as it may happen that the vibrating atoms can, in 
turn, emit ether waves of their own. "Thus a solution of quinin 
absorbs ether waves whose period is so short that they are invisible, 
and in return for them emits violet and blue light." This is" fluores
cence,"• a phenomenon which is said to occur at times in the crystal
line Jens under the influence of ultra-violet rays. In all cases the 
exciting waves are of shorter period than those of the secondary rays. 

While the physiological and pathological effects of solar radiation. 
have for a number of years received gre!J,t iittention, reSQ.lting in 
a vast amount of speculative literature, there is still an astonishing 
lack of concordance in the views of various investigators. " Sun 
baths" and "light baths" of various types have been prescribed for 
nearly every conceivable complaint, while other authorities have gone 
to the opposite extreme in attributing ailments of infinite variety to 
undue or even moderate exposure to light. Upon two points, how
ever, there appears to have been general agreement, viz, that the 
more obvious and marked effects are produced by the shorter waves 
and that pigmentation of the skin, whether natural or acquired as the 
result of exposure, tends to minimize such effects. Woodruff 8 has 
perhaps discussed theSe questions in greatest detail, but I think it 
must be admitted that his attitude represents the extreme view. The 
great difficulty in such investigations lies in the numerous factors 
involved in sunlight, and when, by artificial means, some of these 
are separated or eliminated the whole environment is so changed 
that exact comparisons become unsafe or impracticable. It is quite 
oertain, for example, that light from the quartz lamp-which emits 
chietly waves of short length-is vastly different from sunlight, but 
it is used in the treatment of tuberculosis and its curative effects in 
part attributed to a different class of ·radiation altogether. Thus. 
Hagemann,' referring to skin pigmentation, says: 

•Ed. Jour. Am. Med. Assn., Aug. 14, UU:i. 
• It 1r11eb emlnlon continues ntter the exciting rays are cut olf the body Is said to be 

" pboepboreec:ent." 
• "The EITects of Troplcol J.lght on White Men." By ?doj. Chorles E. Woodnilf, 

eurgeon, United States Army. 
• See Sdenttlle Am., Sept. 11, 191:1, rl'ferrlng to an article by Dr. Richard Hagemann bl . 

the Deutecbe med. Woehenscbrlft. 
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How does this pigment act? A<.'Cording to recent investigations It appears 
to be settled that the pigment forms not only a protection against the toxic 
elTectio; of the <'hemlcal ru~·s of light, hut also transforms the short-wave rays 
Into long-wave rays, then•fore Into red and ultrn-red or heat rays, which In turn 
penetrate more deeply. So the pigment, to a certain degree, acts as a sensitizer 
for the long-wave light. The actual curative effect, therefore, ·should not be 
ascribed to the short-wave rays, but to the warm light rays.' 

If such complex physical and physiological reactions do indeed 
take plaee, it will be seen that the whole question becomes vastly more 
complicated. 

While the X-rays and 1-rays present special problems which 
will not be touched upon here, it seems pertinent to call attention 
to the waves of great length-Hertzinn waves-at the opposite end 
of the spectrum. Exposure to such radiation is now practically con
stant, especially so, perhaps, on naval vessels, and the possibility of 
pathological effects where this is most intense can not be denied. 
That some effect is produced is certain, for these rays are known to 
be absorbed by the tissues. Such effects might be particularly difficult 
to determine, for they would not, presumably, be confined to a single 
class of persons, such as radio operators. as the same inftuence8 
would almost inevitably affect an entire ship's company, though 
possibly in lesser degree. At any rftte no investigations along this 
line appear to h1we been conducted. 

So far as solar radiation is concerned, experience in the naval serv
ice does not, perhaps, incline one to the more extreme. views regard
ing its deleterious etfects. Certainly there is much exposure, for 
most of our ships follow the sun in its annual migration, and the 
totally inadequate protection afforded by our headgear has not only 
been the subject of much adverse criticism in our own service but 
it is a constant source of wonderment abroad. Nevertheless, gross 
etfects have always occupied a minor role in our morbidity returns, 
and injuries from radiant sources 1oithin the ship have been far 
more conspicuous. It is perhaps particularly fortunate that such 
has been the case, for it may be pointed out that external conditions 
are not tending toward improvement, but quite the reverse. It is a 
fact that many officers and men are now much more exposed to the 
sun than formerly, owing to the growing disuse of awnings. On a. 
modern battleship practically the entire · upper deck, fore end aft, 
is taken up by the guns and turrets. The main battery and gun drills 
can not be properly conducted unless this space is kept clear; as such 
drills are steadily increasing in frequency and importance deck awn
ings on an up-to-date man-of-war bid fair to become as obsolete as 
to,Psails. This situation thus affords a fair illustration of the many 

1 It ~hould be ndded that In practice nr. Hngemann 1<upplemente the quartz lnmp with 
electric Incandescent lamps, and ftncie tha:t pigmentation occurs more quickly aud· deeply 
undt>r the romblned light than with the quarts light alone. Plgmt>ntatlon, th(•n. I~ not dot> 
wholly to the Aborter WRVPR. 
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unexpected modifications in environment that inevitably attend radi
cal developments in naval design. While I am not prepared to sa,y 
that no harm will result if this practice is carried to its logical ex
treme, and I heartily deplore the present headdress, it must in fair
ness be admitted that I have seen no serious case of insolation
using this term in a very broad sense-on my present cruise. But 
this observation applies only to conditions on shipboard, where the 
additional factors o~ overexertion, fatigue, and lack of air movement 
are not commonly encountered in sunlight. Indeed, I am strongly 
inclined to believe that when these association factors receive their 
full measure of recognition the much abused "ultra-violet light" 
will be relieved of considerable responsibility, for if we wished to 
select a place where these waves could exercise their baneful influ
ence unobstructed, the exposed deck of a battleship in Guantanamo 
Harbor would seem to afford ideal facilities. At any rate, in my 
opinion there is much to be ·said for the Italian proverb which I have 
somewhere seen quoted, as follows : "Dove non va il sole va il 
medico." 

But whatever the general effects of this exposure, it is hardly open 
to doubt that such a constant flood of light, particularly when aggra
vated by tropical glare from the surrounding water, must have a 
marked influence upon our organs of vision. The more completely 
we adapt ourselves to such abnormal conditions on deck the greater 
will be our sense of contrast when going below, and I believe this 
is largely responsible for the general craving for" more light" which 
is so very common on shipboard. Under the most favorable condi
tions there is an enormous difference between daylight illumination 
of interiors and that out of doors, and this must be even more extreme 
on shipboard.1 Practically speaking, then, we are at all times de-

. pendent upon artificial illumination below decks, either wholly or 
in part. 

Visual sensations are of two types, those due to color and those 
due to shade only, the latter extending from white through gray to 
black. In the main, these ditf erent sensations correspond to definite 
physical properties of light. Thus, wave length determines the hue 
(red or green, for example); purity of color occurs with waves of a 
single order of length, while intensity is coordinate with their ampli
tude. It also appears, however, that colors may differ in brightness 
or luminosity, which "is a purely psychological quality devoid of 
any known physical counterpart" (Halliburton) .2 

•It the Ulumlnatlon of a piece of white paper be . measured, first when the paper la 
placed on a table 1n the middle of an average room, and thl'n when phtced on a table out· 
doors In an open space, one finds a difference of, say, 1,000 to 1 lo fa vor of tile lntter 
poeltton. • • • Most people • • • would estimate the respective lllumlnatlona 
at. say. 2 to 1 or 3 to 1, nnd would consider even 100 to 1 rldlculous. 

•Handbook of Physlolo11y. 19111. 

16215-1~ 
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The capacity to distinguish color differs considerably with differ
ent intensities of illumination; with a very dim light the sensitiveness 
is greatest for green and comparatively low for red, while with high 
intensities it is greatest for yellow light. For this reason it has been 
suggested that red is a poor color for danger signals, but it has so 
long been universally adopted for this purpose that any change is 
impracticable. It would also appear that the best color for search
lights would be a greenish blue " if it were not that such rays pene
trate fog less effectively than yellowish lights." (Bohle.) .As the 
effectiveness of searchlights in fog is extremely limited anyway, this 
might be open to some doubt; while I have no available data on the 
hctual color employed, it does not, to my eye, appear appreciably 
yellow, but tends rather from white to blue. 

The ability of the eye to distinguish differences in the strength of 
light is of such fundamental importance. in all systems of artificial 
illumination that I shall quote somewhat liberally upon this topic. 
"Within very wide limits of brightness, differences in the strength 
of light are equally distinct or appear equal in sensation, if they 
form an equal fraction of the total quantity of light compared." 
This is" Fechner's law," said to be substantially as stated by Helm
holz, but Bell's own explanation thereof seems somewhat clearer; 
he says that " provided the parts of the visual picture remain of the 
same relative brightness, the distinctness of detail does not vary 
materially with great changes of absolute brightness. Now, since, 
barring binocular vision, our whole perception of visible things de
pends, in the absence of color contrasts, upon differences of illumina
tions the importance of the law just stated needs little comment. 
• • • Within very wide limits of intensity artificial lighting re
mains about equally effective for most practical purposes." The 
fractional difference thus appreciable-known as Fechner's fraction
amounts to about 0.01; "that is, two adjacent surfaces can, under 
ordinary circumstances, be distinguished as separate, if one reflects 
to the eye about 1 per cent more effective light than the other," pro
vided, however, that the two objects are of about the same color, for 
determination of the relative brightness of two surfaces which differ 
materially in color is not only well-nigh impossible by ordinary ob
servation, but it involves some of the most difficult problems of prac
tical photometry. 

Fechner's fraction, however, not only fails with very dim light, but 
it does not hold good beyond a certain maximum of brilliancy, and 
"it is this variation of Fechner's fraction which determines the 
minimum amount of artificial, or, for that matter, natural light, 
necessary for clear vision. Now, illumination sufficient to bring 
Fechner's fraction up to its normal value-that is, to get the eye into 
its steady state with respect to shade perception-is sufficient, so far 
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as this matter is concerned, for good vision, and anything above such 
amount represents wa~te light." 

"Besides Fechner's fraction, which expresses shade perception, 
another factor of equal importance enters into practical seeing. This 
second factor is visual acuity-that is, the ability to see fine detail, as
suming strong contrast, as, for example, between type and the back
ground of the page. Tliis power of acuity is in great measure inde
pendent of the power of shade perception as such," and "seems to 
depend on the structure of the retina and the quality of the eye as an 
optical instrument rather than upon its direct or secondary sensitive
ness to stimulation by light." Now "it appears that shade percep
tion and visual acuity reach their steady state in the eye for all 
practical purposes at about the same point and that this point is not 
far above 20 meter candles. In other words, with this illumination, 
the eye practically reaches its normal working condition, and beyond 
this point relatively little improvement can be made by providing 
more light." 1 

The amount of light required, however, is somewhat dependent 
upon the surroundings, and it is probable that the above estimate is 
based upon a room with very light walls. Where the walls are dark 
the alternate expansion and contraction of the pupil as the eye 
wanders from their dim surface to, say, a brightly illuminated paper, 
tends to cause glare and demand a higher illumination. Experi
ments by Bohle show that the requirements may thus vary more than 
100 per cent; thus the amount of light needed to read ordinary print 
with dark green walls is said to be 30 meter candles, white walls 
(under indirect light) requiring only 15, while for a room with 
walls that are " pale blue "-somewhat like those on shipboard per
haps-not less than 28 meter candles (2.62-foot candles) are deemed 
sufficient. 

I have given these authoritative views at some length because on 
shipboard, as elsewhere, complaints are apt to arise readily enough 
if it seems that there is not enough light, and if an attempt is made 
to remedy this real or apparent defect we are apt to go to the opposite 
extreme. On the other hand, a great excess of light may be endured 
and wasted, if nothing worse, without attracting any attention, when 
a better distribution, with perhaps considerable loss in the process, 
'1Vould be extremely advantageous. The practical problem as to how 
'&he necessary light may best be obtained can be deferred until the 
system of ilhunination employed on shipboard is considered as a. 
"Whole. It appears, however, that under usual conditions, with over
head lamps-at about the height commonly in vogue on shipboard-
1 candlepower to 2 square feet of floor space gives brilliant effects, 

l"Art of lllumJn11tlon."' By Louts Bell. London, 1912. 
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l to 4 does well if locally increased where necessary, while 1 to 3 
affords very good illumination for ordinary purposes. 

Referring again to color sensations, it seems difficult to appreciate 
the fact that apparent "brightness" is not necessarily commensurate 
with energy, or that, as one writer expresses it," Physically there is 
no such thing as brightness or equality of brightness.1 The difficulty 
apparently lies in the fact that n given amount of energy, say, in the 
red, produces a sensation of this class which is quite different in de
gree from that due to an equal amount of energy in another portion 
of the spectrum, such as the yellow or blue, and "it has been amply 
ahown that sensation increases with increase of energy by different 
laws for energy of different wave lengths." According to Bell about 
87 per cent of the effective luminosity of white light lies. between the 
lines C (scarlet) and E (deep green), the relative luminosities at 
various points of the spectrum being about as follows: 

mne. Lumlnoatt7. ]3________________________________________________________ 8 

€------------------------------------~------------------ 20 l) ________________________________________________________ 98.5 

E------------------------------------~------------------ 50 
b-------------------------------------·------------------- 85 
F------------------------------------~------------------ 7 
0-------------------------------------------------------- 0.6 

While the differences in color of most illuminants are not usually 
extensive, exception may be made in the case of one, the mercury 
npor lamp, which is commonly used on shipboard, and the peculiar 
-iuality of the light from this lamp will be referred to again. Jlut 
with all modern illuminants there is an enormous waste of energy, as 
indicated by the follo,ving table, which shows the luminous efficiency 
er percentage of total energy radiated as visible light: 

Petroleum lnmP------------------------------------------ 0.25 
Incandescent gas, uprlghL------------------------------- . 46 
Incandescent gas, Inverted....------------------------------ . 51 
Electric Incandescent lamp: 

Carbon filament.------------------------------------- 2. 07 
Tantnlmn ftlamenL---------------------------------- 4. 87 
'l'ungsten filament.___________________________________ 5. 36 

Arc lamps, direct current, lnclosed------------------------ 1. 16 
Arc lamps, open.----------------------------------------- 5. 6 
Arc lamps, flame---------------------------------------- 13. 2 

This waste is chiefly in the infra-red with incandescent sources and 
tends to decrease, relatively, as the temperature is raised. This may 
~seen by comparing, say, an ordinary electric stove with carbon and 
tungsten filament lamps, respectively. At first only "heat" rays are 
emitted; with increasing temperature red rays appear; then others of 

l" The Physiological Aspects of Jllumlnatlng Engineering." Percy W. Cobb. Jobu 
llllpklns Lectures on Ill. Eng., 1010. 
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greater frequency are added-the longer rays still being present-
until at the temperature of the tungsten filament the light approaches 
"white." 
It is possible, however, to secure increased efficiency in some degree 

by the use of substances which exhibit "selective radiation," irre
spective of the above law; the tungsten filam.ent, for example, shows 
this tendency to a certain extent, though its brilliancy and so-called. 
"efficiency" are chiefly due to high temperature.1 And it may be 
pointed out here that the use of the word "efficiency," as commonly 
applied to lamps, is somewhat misleading, for a lamp may be run at 
any rate of efficiency. It is true, nevertheless, that the practical rat- · 
ing of a carbon filament lamp-watts per candlepower-is far below 
that of the "Mazda," for the reason that any great increase of tem-
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Distribution of energy In the spectrum ot the sun, arc, and flame (Langley).• 

perature would almost immediately vaporize the filament. It is 
conceivable, however, that if lumps were very cheap and current 
very dear it might be more economical to run them at a somewhat 
higher" efficiency" than usual, their life being shortened accordingly. 
In actual practice a compromise is effected, and lamps are designed 
for a current consumption that will giYe them a life of, perhaps, 
800 to 1,000 hours. 

In the consideration of every system of artificial lighting there is 
one topic to which all authorities on illumination devote special atten
tion; this is the somewhat intangible subject known as "glare." 
While the condition itself is, unfortunately, only too apt to be ap
parent, it is one that does not seem susceptible of ·ready definition; at 
any rate, it is designated by a variety of terms, such as " light out of 
place,"" dazzling light," etc., but Cobb's definition-" embarrassment 

1 Modern Jllnmlnnnts and Illumlnntlng I•:nglneerlng. By Leon Gaster and J. S. Dow. 
1915. 

:11 Thie chart, while sensibly correct, may not be drawn absolutely to scale. (T. W. R.~ 
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of the eyes or vision associated with strong light sensation "-seems 
as concise and comprehensive as any. 

While it is readily appreciated that exposure of the eyes to a bril
liant light source will prc..!uce a sensation of glare, it is also neces
sary to bear in mind the fact that contrast plays a very important 
role in the causation of this effect. If, for example, a bare tungsten 
lamp be suspended in tlie middle of a large room with dark walls and 
otherwise unlighted, conditions favorable for the production of glare 
would be extreme, while if the same room had white walls and was 
flooded with daylight the presence of the lamp would be scarcely 

· appreciable. It is said that the light of a candle may cause "glare" 
under such unfavorable conditions, while it is quite apparent that 
even the ordinary electric arc street lamp does not seem excessively 
bright if one glance at it in broad daylight. While I do not gather 
the impression that all authorities go quite so far in this matter, the 
following quotation is informing: " Some highly sized paper was 
placed before each subject in the position which would give the 
maximum annoying glare and the illumination was raised and low
ered in the attempt to find a comfortable point. No such point could 
be found, and all subjects agreed that the glare was equally annoying 
from the lowest to the highest illumination." * * * The author 
"believes that the annoyance caused by glare from light sources is 
altogether a matter of contrast with their surroundings." 1 

It must therefore be obvious that glare is not only produced by 
direct observation of the light source itself but may also be produced 
by reflection, particularly if such reflection is " regular" rather than 
"diffused." An example of this may occur-and in my own ex
perience has occurred-as follows: \Vhen i:eading in a stateroom with 
one's back to the air port there is apt to be a bright imperfect image 
of this light source reflected from the opposite wall, in such position 
that the eye constantly encounters it if momentarily raised from the 
book. This effect is due to regular reflection from the highly 
varnished surface, although the latter is decidedly blue. If, now, 
a large sheet of white blotting paper is placed on this spot the image 
and effect of glare disappear, though it is probable that the quantity 
of light reflected is no less than before; it is, however, much more 
completely difl'used. Evidently the color and surface (comparative 
smoothness) of walls has a marked bearing upon this question. 

So fur as the discomfort due to contrast, per se, is concerned it 
seems that this arises from the fact that the eye does not and can not 
adapt itself sufficiently to rapid extremes of intensity. If our pupils 
are contracted under the influence of a high general illumination 
(e. g., daylight) it is evident that the interior of the eye will be 

1 " The EITcctl\•cncss of Light ns lntlncnced by Systems 11nd Surroundings." J . R. Cra
vnth .. 'rr. Ill. J~ng. Sc .• VI. l"o. 8. November, 1911. 
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protected and less sensitive when we glance at a ~rilliant lamp. If, 
on the other hand, our eyes have been fixed upon a dark wall and the 
pupils are in consequence much dilated, sudden and frequent exposure 
to a light of comparatively high intensity must cause fatigue and 
distress. Hence "glare occurs only when a rested or sensitive eye 
experiences simultaneously a high intrinsic brilliancy and sharp 
contrasts." (Bohle.) 

With modern illuminants the tendency is general toward the 
"higher efficiency "-that is, economy-which comes with increased. 
intrinsic brilliancy, and if there is one point upon which all au
thorities are in complete agreement, it consists in emphasizing the 
necessity of avoiding bare lamps within the limits. of vision; yet on 
shipboard we will find that the greatest laxity exists with respect to 
this very feature. In fact, the whole keynote to reasonable success 
in solving our illuminating problems lies in appropriate diffusion of 
light, which not only tends to prevent glare from the illuminant 
itself, 'but also that due to regular reflection from neighboring sur
faces, which may, at times, be scarcely less annoying.1 

From a consideration of such principles relating to "contrast" 
and "glare," it appears "that-in order to be able to rest the eye-
we should supply two illuminations; a fairly high one for working 
purposes, • • • which is usually called local illumination, and 
a considerably lower one whiCh allows the eye to rest from the 
high intensity and to recover increased sensitiveness. • • • The 
general illumination should, however, not be too low, as then the eye 
would experience glare when returning to the highly illuminated 
surf ace." 2 

But in the accomplishment of this purpose we should not be led to 
the opposite extreme and provide an illumination sd flat and generally 
equal that shadows are practically eliminated. Under such condi
tions, in the absence of color contrasts, the eye would be constantly 
groping for details, no matter how much light was available; in fact, 
the effect would be much the same as that which exists in a mist or 
slight fog, extreme diffusion, with loss of seeing ability and consequent 
eye strain. 

Now, the system of illumination employed on shipboard is mainly 
"direct lighting," which has certain well-known disadvantages, but 
before emphasizing these defects-which may be greatly minimized 
anyway-let us ask if any other system would be at all practicabli!, 
bearing in mind certain structural peculiarities inseparable from 

•Io ooe Instance, lo actual practice, It wa~ found, In a factory, that the dlrc<'t reOectl'd 
Ugbt which reached the eyes of an operator who wns at work on polished material wae 
almoat 40 per cent of the light which renched the object viewed. When this direct re
Oectlon wat1 <'Ut down by a change lo the Installation, the operator coultl see the work 
amcb better and with much less visual fatigue. (Marks.) 

•" Electrlcnl Photometry and llluminatlon." llerm11n Bohle, 1111 :!. 
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naval design. In.the first place, a ship's interior is greatly cut up 
into relatively small and irregular compartments, which are much 
encroached upon by their contents. There are no unobstructed ceil
ings, owing to deck beams, and free wall space is reduced to a mini
mum-conditions which make for heavy shadows and strong con
trasts. Moreover, most living spaces on shipboard are used for ll 

variety of purposes, either by the same persons at different times or, 
not infrequently, by a large number of different persons at the same 
time; provision must, therefore, be made in one and the same place 
for these varied requirements. In our dining rooms ashore, for 
example, we do not usually require more than a moderate general 
illumination, som~what heightened over the table itself, but in a ship's 
wardroom, where many officers are at times engaged in reading, writ
ing, or some kind of "near work," this would not suffice at all. 

In considering the various systems of illumination the following 
recent classification will be convenient for the purpose of comp~rison: 

1. General lllumlnatlon by direct lighting: 
(a) Lamps exposed to view. 
( b) Lnmps lnclosed In globes or mounted behind a transmitting screen or 

septum. . 
2. General Illumination by Indirect lighting-primary lighting sources totally 

concealed from view and Illumination carried out by reflected light: 
(a) Cove lighting. . 
( b) Lighting by lamps concealed In opaque reftectors suspended from the 

celling. 
8. Local Illumination. Lighting carried out entirely by lamps placed to 

l~allze the light on the work. 
4. General lllumlnatlon by comblnutlon of direct and Indirect lighting: 
(a) Direct lighting units supplemented by Indirect lighting. 
(b) Indirect lighting u.nlts supplemented by direct lighting. 
(c) Combination or direct and Indirect lighting In the same unit. 
5. Combination of general and local Illumination: 
(a) General Illumination supplemented by localized lighting at places where 

n higher Intensity of illumination Is desired. 
( b) Local illumination of such design as to provide general Illumination.' 

Evidently, general illumination by lamps concealed from view
indirect lighting-or combined systems, in which this is an essential 
feature, must be ruled out at once, for reflections from ceilings and 
walls on shipboard would be irregular, incomplete, and very inade
quate as a primary dependence (though of great supplementary 
value in any system). 

Referring to paragraph 1 of the above table, it would seem tha~ 
no question could arise as to the relative merits of (a) "Lamps ex
posed to view " or " Lamps inclosed in globes or mounted behind a 
transmitting screen or septum," but, as already stated, there is no 

1 "The Prlncltil<>s und D<'sl~'Il of Interior lllumlnatlon." B. L. Marke. Johns Hop. 
k1m Lectures OD lll. Eug .. 1910. 
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actual uniformity in this respect on shipboard. Without further 
discussion at present, I think it will be apparent that our main 
reliance must be upon direct lighting "supplemented by localized 
lighting at places where a higher intensity is desired." 

In this brief and elementary discussion, which, it is fully realized, 
has merely touched a very few of the " high lights" in a subject of 
immense scope, the purpose has been, in the main, to indicate lighting 
conditions we desire to approach, with the reasons therefor, having 
in mind subsequent comparisons with standards afloat. 

In concluding this paper I can not, therefore, do better than quote 
the following excellent resume of fundamental principles, entitled: 

" SOHE BllllPLE RULES OF OOOD LIGHTING." 

Don't work In a flickering light. An unsteady, flickering Illumination ls 
extremely trying to the eyes. 

Don't expose the eyes to unshaded lights In the direct range of vision. 
Glare from brilliant unscreened sources of light Is prejudicial to eyesight and 
prevents you from getting the best results from the Illumination provided. 
Lamps should preferably be placed fairly high In a room out of the direct 
range of light. If local lights, low down and near to the eyes of the worker. 
are used, they should be covered by a suitable opaque shade. Do not read 
facing the light. 

Don't judge Illumination by the brightness of the lamps. Do not think because 
a lamp looks glaring and brilliant that It Is giving you a good light. It may . be 
merely giving too much light In the wrong pince. On the other hand, n well· 
shaded lamp may look dim because It ls well shaded and may still be giving 
a flrst-elass Ugbt to work by. 

A.void excessive contrasts. If you use a table lamp to provide a strong local 
Wumfnatlon, do not leave the rest of the room in complete darkness. Provide 
a moderate general lllumlnntlon. 

Use the right type of globe, shade, or reflector. Some forms of globes and 
refiectors are intended to diffuse the light evenly In all directions; others 
concentrate the light mainly In one particular direction. See that you get the 
klnd of shade which the local conditions demand. Avoid very shallow reflectors, 
such as only cover part of the lamp. 

:Make sure that the Illumination Is sufficient. Proper illumlnatlon should b& 
provided on the spot where work Is actually carried on ; 2 or 3 foot-candles 
ls usually enough to rend by. More Is needed for special fine work and when 
the materials to be Illuminated are dark In color and reflect little light. Rooms 
wtth dark walls and celling require n greater Illumination than those In which 
the surroundings are light in tint. 

Keep lamps, globes, and reflectors clean. Accumulations of dirt on lamps, 
ebJmoeys, globes, etc., absorb and waste a great deal of light. 

'Make sure that lamps are In the right position. When selecting the positions 
for sources of light. consider carefully what purpose they ore to serve and 
remember the motto, "Light on the object, not In the eye." See that the light 
comes from the best direction and that it does not give rise to Inconvenient 
ehndows.• 

•" Light and Jllumlnatlon: Their Use and Mlsure." Illuminating Engineering. Lon· 
doia. December, 1912. 
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lilILITARY ORGANIZATION AND EQUIPllEl!1T Il!1 THE PRESENT WAB..1 

By A. I'd. FAUNTLllBOY, Surgeon, United States Navy. 

'When the medico-surgical history of the military operations of 
the Allies in France is written it will contain large reference to the 
different phases of the war as exemplified in the German advance, 
retreat, and entrenchment as having a direct ~earing on the problems 
that had to be solved as they arose by the medical officers of the 
allied armies. 

Germany's declaration of war on Belgium, France, and England 
in August, 1914, was followed by the swift and sure movements of 
her well-oiled and constantly cared for fighting machine, a machine 
which had been perfecting itself for over 40 years to meet_just the 
conditions confronting it at the outbreak of hostilities. Before 
France and England realized that war was inevitable Germany had 
made certain overtures to Belgium and Luxemburg with reference 
to the passage of her troops over their neutral territory, as being 
apparently a part of a long-standing and well-matured plan of 
attack. Luxemburg being a negligible quantity, how far Germany 
realized or cared for the resistance that Belgium might off er only 
the archives of Wilhelmstrasse can answer. As to the political 
aspect of such a situation, involving the rights of neutrals, it is not 
within the province of the military surgeon to comment upon, beyond 
recording the devastation and almost total destruction of the country 
following Belgium's refusal to sanction any idea of a violation of 
her neutral rights by a belligerent. This condition of affairs at the 
very outset of the war taxed the available civil and military medical 
men far beyond their capacity to meet. The many thousands of 
refugees, numbers of whom ultimately succumbed to starvation and 
exposure, together with the rapidly increasing num~er of daily 
wounded, completely overpowered the r~latively few medical men 
and nurses. 

That Belgium's sturdy defense and stubborn resistance upset a 
number of Germany's calculations is now well understood. It is 
practically conceded by many military men that Belgium's stand at 
least saved France and had further far-reaching effects on Ger
many's future campaign. It is a matter of record that it was some
thing over three days before France could mobilize a small army on 
the Franco-Belgian frontier, a fact that carries its own significance 
as regards any idea of French invasion of Germany through that 
quarter. When one realizes that, despite Belgian resistance, it took 
Germany only 29 days to get within big-gun distance of Paris, it is 
a matter of fairly easy speculation as to the outcome of their plans 
had they not been delayed in passing through Belgium. Long before 

• Extracted from official report to the nureau of Medicine and Surgery. 
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the .final fall of Liege, Louvain, Bru!;sels, Namur, and Mons five 
well-equipped German armies were straining at the leash, but could 

·not afford to make the dash on Paris with an unconquered Belgium 
on their flank, which in a short time would also invite a serious 
menace to their lines of communication by allowing England the 
opportunity for an unobstructed landing in Belgium. 

Having once adopted this method of invading France, instead of 
by way of the Franco-German frontier, the German forces vigorously 
engaged the French frontier garrisons and the defense all along 
the line, in order to prevent reinforcements being sent to the prac
tically undefended Franco-Belgian frontier and also to feel out the 
strength of the French resistance. How well this plan succeeded 
and prevented French concentration on the scarcely defended west
ern end of the frontier, is now a matter of history. Although French 
military preparation is organized along the lines of national service 
and enforced military training of three years with the colors, it is 
a much slower moving and less automatic machine than the German 
organization, besides being greatly outnumbered by the latter both 
on a. peace and war footing. The economic conditions in the French 
.Republic have always tenaciously pulled away from an energetic 
military policy in contrast to the Prussian military spirit which has 
dominated Germany for over 40 years, and upon which the entire 
economic structure of the Empire is built. Hence it is that Germany 
could much more rapidly mobilize her armies, with practically no 
disruption of her internal affairs, in contrast to France, or for that 
matter any other power, whose instincts for internal development 
constantly thwarted any ascendancy of a predominating military 
idea. 

After Belginm had been practically subjugated, the concerted 
action of the German right and center, with their communications 
fnlly protected, gaYe the right wing under von Kluck the oppor
tunity to continue the sweeping movement over northwestern France, 
to which the French and English could offer but sporadic resistance. 
The country over which this movement took place is open and gently 
undulating, the fields are large and for the most part unfenced, the 
splendid roads often nm in a straight line for many miles, and 
altogether it is eminently fitted for the operations of large armies. 
So swift was the onrush, a French offensive could not be developed 
until August 25, a little less than two weeks after the Germans had 
begun to menace the northwestern territory. French and English 
mobilization and concentration could not keep pace with the on
coming Germans. 

During this time the allied surgical fieldwork was an extremely 
arduous, not to say impossible, undertaking. The lines were con
stantly falling back, which n1lowed for practically no organization 
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for field-hospital work, or even the assembling of the wounded, much 
less caring for the dead. Scarcely would a regimental stand be 
made and allow the surgeons to fonn a hasty plan to group and 
succor the wounded, when the order would come to fall back. There 
was nothing to do but apply as many first-aid dressings as prac
ticable to the wounded in the immediate neighborhood of a surgical 
unit, and then leave them on the field to care for themselves, where 
those who survived necessarily became prisoners. 

On August 25, General Jofl're issued an order of the day explaining 
that as it had been impossible to carry out the projected French 
offensive, a regrouping of forces would be necessary in order that, 
by the junction of the Fourth and Fifth French Armies and the 
British Army, and of forces drawn from the east, a mass of troops 
might be assembled in the region of Amiens which would be able to 
assume the offensive in a general direction toward Saint-Pol-Arras 
or Arras-Bethune. The same order arranged that this extensive 
mo,·ement of troops should be covered by rear guards, whose mission 
it was to utilize every advantage of ground to stop, or at least to 
retard, by means of short and violent counter attacks (principally 
with artillery)' the march of the enemy. 

From August 25 to September 4, this great movement was carried 
out, but. the rapidity of the advance of the German right wing, 
coupled with transport and other difficulties and the congestion of 
the railways caused by the evacuation of Paris, compelled the troops 
assembling from the east to take positions more to the south than had 
originally been intended, and the French ofl'ensive was consequently 
delayed. On September 4, reconnaissances by the allied cavalry and 
aviators discovered that the German right had deflected its march on 
Paris toward Meaux and Coulommiers. By this time, however, what 
had been formerly the French left (Fifth Army) was ready to attack 
the front of the enemy's columns, and it was supported toward the 
northwest by the British Army and by the army sent out from Paris in 
taxicabs under General Maunoury, both lying northeast from Paris. 
Thus the massing of the forces ordered by Gen. Jofl're on August 25 
was accomplished. Instead of being enveloped, the French armies 
were now in a developing position, and the two wings being in con
tact with the fortified points of Paris and Verdun, the maneuvering 
of the whole body was greatly facilitated. 

It was at this time that Gen. Jofl're decided to pass to the attack, 
e.nd on the evening of September 4 he issued another order of the day, 
as follows: 

It ls advisable to take advantage of the hazardous situation of the First 
German Army In order to concentrate upon It the efforts of the allied armies ot 
the extreme left. All arrangements will therefore be taken on the 5th ln view 
of an attack on the 6th. 
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The order of the day then gives detailed instructions as to the 
forces available and the directions in which they were to attack. The 
Sixth Army, then northeast of Meaux, was to cross the Ourcq toward 
Chateau Thierry and the available elements of the First Cavalry 
Corps were to be placed under the orders of Gen. Maunoury for this 
operation. 

The British Army, established on the Coulommiers front, was to 
attack in a general direction toward Montmirail, while the Fifth 
Army, drawing slightly to the left, was to attack from the Esternay
Sezanne front, in a general direction from south to north. The 
Second Cavalry Corps was to insure communications between these 
two armies. The Ninth Army was to cover the right wing of the 
Fifth Army by holding the exits from the Saint Gond marsh and by 
bringing part of its forces to bear on the plateau north of Sezanne . 
.A.11 these different armies were to assume the offensive with the dawn 
on September 6. Supplementary orders were issued on September 5 
to the French Third and Fourth Armies. They were informed that 
the French left would attack the First and Second German Armies 
on the morning of the 6th. They were to act in cooperation, the 
Fourth Army, stopping its southward movement, to oppose a stub
born resistance to the enemy, while the Third Army was to attack 
the enemy's left flank, which was marching west of the Argonne. 

Finally, on the morning of September 6, Gen. Joffre issued a 
proclamation, which was not a tactical order, but rather an appeal to 
the devotion of the troops, as follows: 

.At the moment when a battle upon which <lepends the salvation ot the 
country fs about to begin, It ls right to remind everybody that now Is no 
longer the time to look back. Every effort must be employed to attack and to 
drive back the enemy. Troops which can no longer advance must, cost what It 
may, hold the conquered ground and die where they stand rather than retreat. 
In the present circumstances no faltering can be tolerated. 

This was the beginning of the battle of the Marne, the outcome of 
which has passed into history as the undoubted salvation of France 
and has·acclaimed Gen. Joffre a master in the art of war who was 
equal at the supreme moment to the gigantic task imposed upon him 
by his country. In view of the events leading up to it and of its 
decisive character, and in view of the totally different work of the 
medical department in the subsequent fighting, it is thought to be 
worthy of more than passing notice in the eyes of military surgeons, 
and that the accompanying map and illustrations will not be without 
interest. 

The Germans lost heavily in their rapid retreat both in personnel 
and materiel, and finally fell back to the strongly fortified positions 
which, with few exceptions, they occupy at the present time (Aug., 
1915). The character of the fighting again changed when the Ger
mans fell back on their intrenchments, and again the medical depart-
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ment was called upon to meet a totally different problem. The 
present trench warfare is, with minor differences, practically a siege 
warfare, and the medico-military problems will be discussed under 
general fieldwork. 

F10. 1.-Dattle front from North Sea to Verdun. 

ORGANIZATION OF FIGHTING UNITS. 

In order to get an insight into the strength, organization, and 
utility of the opposing forces in the field it is deemed advisable to 
offer the following brief outline. If one is to appreciate the medico
military aspect of fighting units there must be some understanding of 
the composition and division of .an average standardized unit, 
whether large or small. 
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Infantry is organized into regiments, battalions, companies, and 
platoons, the strength of which vary considerably in difl'erent armies, 
and at different times in the same army. The standard infantry force 
may be said to be the battalion, which is now almost always composed 
of four companies and has the strength of about a thousand men. 
Some of the German battalions, however, on the outbreak of the war 
took the field with 1,200 or even 1,500 men. The battalion is com
manded by a lieutenant colonel. Each of its four companies (num
bering 250 men apiece) is commanded by a captain and subdivided 
into four platoons (each of about 60 men) commanded by a lieuten
ant or a second lieutenant. 

In the French, German, and other Continental armies a regiment is 
composed of several battalions, usually three, though sometimes 
there are as many as six. The battalions of the same regiment in 
the Continental armies are commonly grouped together, and the · 
whole regiment is commanded by a colonel. In the British Army 
the battalions of a regiment, which are usually two, rarely serve 
together, owing to the fact that one battalion in peace time is nor
mally at home and the other on foreign service. 

Cavalry is organized into regiments and squadrons. The strength 
of a squadron is 160 to 200 men, and a regiment is composed of from 
three to four squadrons. Consequently, a regiment of cavalry may 
muster anywhere from 400 to 800 men, but 480 men is a fair average 
strength. To these in the British Army must be added some 60 
officers and men, among whom is the machine-gun section with two 
machine guns . 

.Artillery is organized into batteries, which are usually armed with 
six guns and have a strength of about 200 officers and men. The 
heavy artillery batteries, however, in some armies have only four 
guns, but these are of great weight and size. In the Continental 
armies the artillery is generally grouped into regiments, which in
clude a large number of batteries, usually 10 or 12. In the British 
Army batteries are grouped into threes in the case of field artillery, 
and into twos in the case of horse artillery, which are called brigades. 
The strength of a brigade of field artillery is 18 guns with 795 officers 
and men. Of these about 200 officers and men form headquarters or 
are attached to the ammunition column which brings up supplies and 
ammunition. 

The higher organization of troops is into armies, army corps, 
divisions, and brigades. An army is usually composed of several 

· army corps. Thus Prince Ruprecht of Bavaria, commanding the 
Sixth German Army, has under his orders four army corps, totaling 
about 200,000 men. The English troops cooperating with the French 
in southern Belgium are known as the First British Expeditionary 
Force, under the command of Field Marshal Sir John French. This 
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force took the field with something over 150,000 men, and there have 
been numerous acquisitions since, until at the present time (Aug. 
1915) there are close to one million British troops in France. This 
army, which has spasmodically grown since landing in France, has 
the same general organization as the other continental forces and is 
now composed of three armies, with the field marshal as commander
in-chief. To these must be added the small Belgian Army, now 
numbering about 100,000 men, under King Albert, which operates 
with the British and French forces in southern Belgium. These two 

/ groups of troops now hold a fraction over thirty-five miles of the 
front, while the remaining four hundred and odd miles of the line 
are held by the French armies, of which there are five in number, 

DIVISION 

" '¢ ¢ ¢ ¢ + + + ¢ ~ ~ 9 ~' 
•I• CJ CJ CJ CJ 1h Cl CJ CJ CJ •h DCJCJCJ 

"' BRIGADI!. BRIG.ADJ! BmGADE 
DIVISION 

A 

r~ ¢ . 9 ¢ : + + + ~ ¢ 9 9 ~ "'· •h CJD DD 1h CID DD 11t DDDCl lfr 
BRIGADe. BRI<MDE BPIG~ 

IZI CAVAUN 

.0. .n 0 .0. 
1(£Y 

D BATTAUON-CY"-J()()()-.m!IY IZJ C4VAUT.P£(J!',.f()()?r>NOO-RO;' 
¢ F/£l.D-BllTT£RY-tY-6•flUHS 1j1 HEAVY-CUN 
+ ./JA7Tl"RY-Of"-6-HOW/TZL'PS A £.ARCE• HOTV/7ZOI 

FlO. 2.-Standard unit of a British Army Corps. 

having each very close to 300,000 men, with scattered reserves 
grouped at strategical points in the rear all along the line, numbering 
about 100,000 men, with reserve munitions and supplies. Gen. Joft're, 
the French commander-in-chief, is in supreme command of the 
allied line and of the so-called "zone of the -armies," which latter 
extends back on an average of about thirty-five miles from the first 
line of trenches. 

A brigade of infantry in the British Army is composed of four 
battalions nnd has a strength of 4,000 officers and men. In the 
German, and almost all other Continental armies, it consists of two 
regiments nnd not fewer than six battalions, so that its strength is 
6,000 men or more. A brigade of cavalry consists of two regiments 
in the Continental armies and in the British Army of three; it.a 
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strength in either case is about 1,600 men. A division of infantry 
consists of two brigades in the Continental armies and in the British 
Army (fig. 2) of three brigades, with 54 field guns, 18 field howitzers, 
and 4 heavy guns (long 60-pounders). It has also attached to it 
engineers, signal-corps men, and transport. In the British service its 
strength is about 18,500; in the Continental armies it is between 
19,000 and 20,000 when the ranks are full. 

Two divisions in the British Army make an army corps, which is 
a force complete with infantry, cavalry, and artillery. Attached to 
the army corps are usually extra heavy artillery and cavalry, and 
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Fm. 3.-Twenty.ftrst G<'rman Army Corps. 

sometimes additional battalions of infantry and engineers, depending 
on the character of the operations expected of the particular army 
corps. The Continental army corps vary greatly in number and 
strength. A comparison is given in diagram between a British army 
corps of standard organization and the Twenty-first German Army 
Corps (fig. 3), as the latter was organized in time of peace. The 
Twenty-first Corps was stationed in Alsace-Lorraine, but was later 
transferred to the Russian frontier. It will be observed that it is 
distinctly stronger than a British army corps. In the Austrian 
Army at the outbreak of the war the army corps were even stronger 
than the Twenty-first German Army Corps, as they each mustered 
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three divisions, bringing them up to nearly 60,000 officers and men, and 
one or two': of ·them .even had four -divisions, thus totalin~ nearly 
80,000 men; or the-strength of a large army in Napoleon's day. The 
general opinion is- that these overgrown corps have now been split ' 
up into more manageable organizations. 

At the beginning of· the war there was a marked dift'erence in the 
number of machine · gnns of the opposing forces, the Germans out
numbering the Allies eight to one. At the present time, one year from 
the beginning·.o-f tM ·war, the machine guns are about equal on both 
sides .in the different units. While shrapnel shells were largely used ' 
on both sides during the first months of the war, the Germans quickly 
substituted the high-explosive shell when the entrenched phase of 
the battle line began. At the present time the Allies have almost 
entirely given up shrapnel 'in -fa.vor of the high.expfosi_ve- type of 
shell, sometimelii in~iag- shfaap~el, _of wh~ --a more qetajied_ dis
cussion.,Jln.d 0£ tbe '\tounds· they ca.ll.se; will be pr.ese1tted later 0n .under 
the aopproptjate hemib).g. _. __ · · :: .. _ - _ - -_ .:. : -- · -1 :• 

.: · ~ .. ,' -

FIREARMS, PROJECTILES, AND 01'HF.R MEANS OF INFLICTING 
WOUNDS OnsERVED IN MB PB.ESENT WAR. 

A comparison of the small arms of :the belligerents in the western 
European arena :'Vil! .s~r"'e not .9nly · tidn"dkate J;h.e.-effectiveness of 
the weapon under . ce'ttain eond~tioµs, but Will throw considerable 
light on the .character _oi .the- w~und£'. -in&cMK1; ,.Pa~rly when 
consideration· is: given: . to :the.. c11~ra:cter of ·-tlle fighting: is'' regards 
range, entrenching operations, open fieldwork and "sniping." Cer
tain conditions and factor.a-dvii_i:ig the present war hav~ led to rele.: : 
gating the rifle to a comparatively -insignificant place in the art of 
maiming or crippling the activity of large groups of men: . 

The close contaetr of'· well cdnstructed and protected opposing 
trenches, the development o-i. bhe-haDd grenade, bomb, high-explosive 
shell, shrapnel, machine gun, and asphyxiating gas have all combined 
to greatly limit the usefulness of the -rifle in the eyes of the modern 
military man. There is no doubt of its usefu_lnes.g, however, in the 
hands of an alert sharpsho_oter when a target presents itself either ~ . 
trench work or in-"-sniping"; and its moral effect is not to be over- . 
looked a~ a means -of thereby subduing t1_1e enterprise of opposing 
troops in close contac~ . . · . . .. 

As a most valuable and inseparable adjunct to the rifle, after the 
artillery has prepared the way by breaking up the barbed wire and 
other obstructions, the use of the bayonet in carrying a position has 
been a weighty faetoi·· during the operations of the present war. Th~ 
French bayonet, which is triangular on cross-section, needle pointed, 
fluted and with one or more cutting edges, is considerably longe~ 

J ••. 
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( 4 . to 6 cm.) than any of the other bayonets. The English and con
tinental "armies employ n knife bayonet which · takes the form of 
their respective hunting knives. According to trustworthy reports 
ftom all along the front, the French and English are using their 
bayonets much oftener and with more deadly effect than the Ger-
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These projectiles are ' fired by a' smokeless powder which . increases 
their velocity, and at the present time are cylindro-ogival, having 
previously been cylindro-conical. The length of the bullet has in~. 
cre'aseff 'from former times, whereas tlie \\·~·ight has diminished·. As · 
regatldS 'the h'tter it"hns 'fitllen from about 25 grams to 13 grams 
(&all' D~ French) and' lO"grarns (balt S, G~rman). · The caliber of 
the 'tifle has fallen f'rom 1l riim. to about 8 'mm:; and even to 6.5 nun:. 
(Itn:iyy: .. ., ,,, ,. . , ,, .. • . , 

!The Fr~nch bullet ('ball D) (fig: 8)' 'on account of its high Eectionat 
den'sity; maitltains'' a ilclatively ''high remaining' velocity at extreme 
ranges. ' While it is subject to considerable defdrmntion on impact . 
against Ii h'a'rd ' substance, 1d1d1 while it produces the characteristic 
"expJ0sive ~ft'ect,, at certain ranges, it very rarely, if ever, is subject 
to fragmentation.' · . , . 

'The German bullet (ball S) (fig. 9)" on' account of its lower sec-' 
tiotialliensity; ' nnd in spite of its higher initial velocity, is ineffec
tive at h\hges lit which the Frerich bullet is still dangerous. Ball S, · 
as is1lM ca5e with all jacketed bullets, not only produces characteristic . 
"~loSive effects" 'at certain ranges, but is subject to deformation 
an8 ' 1ragmentation when stHking hard objects. Fragments of the 
jal'ket'or contorted forms will often be found iri ' the tissue adjacent 
to- bo~s shattered by the impact of the bullet. If the point of a 
ja'eketed bullet be cut off, or if the bullet he reversed in the cartridge 
before' firitig, "timshrooming ~ffects" will be produced, which are 
-veJry'di'sastrous to tissne (figs. 7 nnd 1-0)." The lend core of the Eng
liSli 1a'nd Germah bullet iei unco,·ered at the 'large end. · , 

'On the ·otlter hnnd,.at ldng ranges, if the bulMt has not' been de
:formed by ric6cheting or otherwise, 'comparatively small destruction 
of· tissue is dsually l\oted, as the v~1ocity is very in'uch reduced, caus-" 
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ing wounds of entrance and exit of about the same size, or the bullet 
lodges in the tissues (figs. 11 and 12). Sometimes, although rarely, 
even at close range, the same phenomenon of small wounds of exit 
and minor destruction of tissue will be produced, although bone 
may be fractured. On account of certain conditions and factors, 
which have never been satisfactorily explained, the bullet at an ex
treme long range will not infrequently cause wounds showing an 
" explosive effect"; and hence there seems to be a certain indefinite 
zone, between short and extreme long ranges, in which the bullet does 
not produce the marked "explosive effect" usually noted for these 
two ranges. 

The English bullet (fig. 6) is characterized by its very high sec
tional density and relatively high remaining velocity at extreme 
ranges. The effects of this bullet are similar to the German bullet, 
although it is to be noted that it is not as distinctly sharp pointed as 
the ball " S." 

Unless the bullet is deformed by ricochet, strikes sideways, or 
butt-end-to, it is rare to find particles of clothing carried into the 
wound, in contrast to shrapnel, shell, and hand-grenade wounds, 
which are practically always infected from the pieces of clothing 
and dirt driven deep into the tissues. The effects of rifle-ball wounds 
of long bones will be seen elsewhere in this report, in connection with 
the notes under the photographs and X-ray pictures. Penetrating 
and perforating wounds of the abdomen, brain, and other vital or
gans will be noted in connection with the report on fieldwork. 

There are a number of factors which have a bearing on the char
acter of the wound inflicted by the cylindro-ogival rifle ball, of which 
the German ball S is a type. At extreme ranges it is not unusual 
to find the bullet lodged in the tissues, giving rise to practically no 
trouble unless situated in a particularly sensitive region. If the soft 
parts only are involved, the wound of entrance and the channel are 
of the same size as the undeformed bullet. In general terms, it may 
be said that the closer the range the less liability there is of the 
bullet lodging in . the tissues and the greater the tendency to exhibit 
"explosiYe effects'' in the wound. Thus, when there is a wound of 
entrance and exit the latter is usually larger at close ranges and the 
track of the bullet through the tissues is funnel shaped, with the 
small end of the funnel at the wound of entrance. This is due to two 
factors: First, the inability of the tissues to separate quickly enough 
to allow the high-velocity bullet to make a channel without pushing 
some of the tissue it traverses ahead of it and thus enlarging the 
channel toward the wound of exit; secondly, when compact bone is 
in the path of the high-velocity bullet it almost invariably causes a 
certain degree of comminution and the smaller bony fragments act 
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as secondary missiles to enlarge the channel toward the wound .of 
exit. When comminution of bone takes place it is also usual to find 
many of the smaller pieces drinn deep into the tissues adjacent tQ 
the bone. 

As not infrequently happens, a bullet may be deflected from its 
original course by contact with the denser tissues, such as fascia, 
cartilage, or bone, and when a bullet "tumbles" in its flight, causing 
a lateral or butt-end impact, the character of the wound of entrance is 
different thtill when the tissues are penetrated by the sharp end of the 
bullet. The larger the surface of the bullet exposed to impact the 
greater will be the immediate destruction of tissue, though the pene
trating effects will be greatly reduced, and thus a bullet may even 
lodge in the tissues at comparatively close ranges. 

When a rifle bullet, such as the German or English, becomes de
formed by striking a hard object before actually penetrating the tis
sues, the outer coating of nickel steel may become distorted, and even 
fntirely separated from its core of lead, upon impact with the body, 
and there may be fragmentation of both jacket and lead core, causing 
a lacerating and destructive wound of the deeper tissues (figs. 15-17). 

The contact of a high-velocity bullet with dense bone not infre
quently causes deformation and fragmentation of the bullet and usu
ally comminution of bone. The cancellous ends of long bones are 
usually perforated without fragmentation or splintering. While the 
splintering or comminuting effects of the high-velocity bullet on the 
shaft of long bones may sometimes take the form of specially descrip
tive fractures, such as" butterfly," "stellate," etc., it very frequently 
happens that there are no special lines of cleavage to be noted but 
simply an irregular comminution. The French bullet (ball D) being 
solid copper, as already indicated, does not undergo fragmentation. 

A bayonet wound is a penetrating or cutting stab wound usually of 
the abdomen, chest, or groin, and in not a few instances is multiple. 
The character and result of this wound will be mentioned later in con
&ection with fieldwork. Sabers are used for thrusting or slashing, 
and the wounds they inflict are usually multiple. The saber wound 
l$ usually in the region of 'the head, right elbow, and left upper arm. 
The cavalry lance is a long thrusting implement propelled with con
siderable force and aimed at the trunk. The French lance has a head 
of quadrangular section, 15 cm. long and 2 cm. in diameter. The 
German lance has a triangular head 30 cm. long and 15 mm. in diam
eter. Lance wounds are almost invariably in the trunk. As the bayo
net, saber, and lance are only used in hand-to-hand conflict, which is 
a particularly ferocious kind of fighting, the fatality accompanying 
these wounds can readily be understood, since it is usually a fight to 
the finish between the troops engaged. Wounds from these thrusting 
implements haYe tended to increase as the war has progressed. In 
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?870 there were only 600 cases of thrust wounds out of 98,000 
wounded (Delorme), while at the present time Gen. Delorme, 
ef the French medical service, estimates that they comprise 5 per 
cent of all the wounds. 

Pistol wounds in this war are extremely rare. The French and 
German officers are provided with an automatic pistol of the saine 
general type as is provided in the American Army. 'In instanc~ 
ltlhere these wounds have been treated they have shown a marked 
'"explosive effect," especially when bones were invohed. · · 

Thin steel helmets are now universally used by the Germans in the 
trenches. The French cavalry have also worn this form of headgeii.r 
for many years, together with .a thin steel cuirnss protecting · t~e 
ehest and abdomen. The French have adopted a steel helmet 7 mm. 
thick, which is now being '~orn by their troops in the trenches. It 
is beliend that it will considerably limit the number of head wounds 
''in the present charricter of fighting. · · · .,. 

J , ' ' I ' ' .. , . , ; .. 

·GRENADES. · ., I , ' 

The offensive by sapping has brought the Allies' and Germ.a~ lm~ 
m, the present trench warfare, into very close C9ntact. In SQJJ16 

inStan,ces the , opposing trenches ar~ only 5 .. to 10 meters apart. · '!1ie 
· depth of the trenches and the protection they afford are such .~ . to 
:render rifle fire of very little value in storming the occupant~'. Shiee 
'the trenches are so· close together in t.he first line that neither side. can 
. use artillery freely without greatly endangering their own troops, 
grenades have assumed a very important role in this character of 
fighting, and so much so that at the present time under certain ci.r
eumstances, they are the principal means of putting a section of 
trenches out of action. On .this account, and on account of the severe 
wounds they · inflict, their use and study is of special interest to the 
military surgeon. ' · ' 

When the opposing trenches are farther apart an infantry attack 
can be delivered with minimum loss if the barbed-wire and other 
ebstructions ha ,.e been destroyed by intense artillery fire and by · the 
explosion of mines in connection with sapping operations. In · this 
manner breaches are made in the accessory defenses and allow the 
charging troops to reach the enemy trench. To put out of action 
quickly the last defenders of the trenches attacked part of the nssnult
ing troops are provided with hand grenades or bombs. These mis- ' 
siles are thrown at the enemy over the barriers that may have been 
erected and into the firing and connecting trenches, all parts of which 
it has not been possible to capture at once. 

There are several types of grenades in use by the opposing forces 
which are furnished the troops in the field. Jn addition to these the 
troops themselYes extemporize various kinds from the material to 
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: be found at the front. The hand .grenade fnrni~ ;to the French 
troops _is the bracelet type (figs. 18 _and 19), Wltli .a-Utoll)illtic firing 
mechanism, consisting of a ball of cast iron. filled with a high ex

. plosh-e and of a. leather bracelet fastened to the wril;;t. ·To t\l.e bracelet 
is attached a rope about a foot"long, having a~ ii:-0n·hook at the end. 
Just bef0re throwing the grenade the hook is :engag~ . in the ring 
.of wire attached to the friction primer forming· a part of the fuse 
'plug which closes the iron ball. Thus_ when {~~ grenade is thrown 
. the ring of wire and friction primer. are . wrenched -0fl' -n~d the fuse 
. is fired. This grenade can be thrown about ~5. met;ers, and explodes 
. four or five seconds after the primer has been r.eleased . 

. The German grenade can be thrown by haaj or rifle ·{figs. 20, 21, 
.and. 25). By hand it is used for short distances, -15 to 2() meters. It 

,-_is 0011).posed of a.copper .rod .tQ the extremity o~ whic)i is fi."<ed a cast-
iron cylinder filled with a high explosive and grooved i,n. order· to 

. facilitate its breaking into small pieces at the mome11t of e~plosiop . 

. A copper tube, also contain.ing spme~xplosiv~,.is pl~~ in tbe interiQI". 
It is surmounted by a complicated system for elQ!'iing: th~ gr,enade and 
for automatic firing by percussion, which is Sa.id by the French to 
result in a large percentage of misfires. In quite a number of in
stances the British .t~oops have hurled back these .grenades into the 
·German trenches. Used with the rifle, this gren.nd~ has a maximum 
·.range of 400 meters . . When so used a blank cartridge is placed in 
the chamber of the rifle and the quantity of powder 'left in the car
tridge 1s regulated according to the distance to be thrown. · The Ger
mans, like their opponents, mnke use of !l large number of extem
.Pol-ized grenades .. ~he assaulting troops carry them in haversacks 
or strung in a circle of wire around the shoulper or_ waist (figs. 
22-26).. . ' 

The grenade wounds, besides the usual great destructi_ve effects 
· (fig. 23), arc always infected wounds, the fragmen~d casing carrying 
. into the tissues particles of clothing and dirt, and resembling· in this 
and other respects the shrapnel and shell wounds: _· _It would be diffi
cult to estimate the range of effectiveness of a _fragmented grenade 

.since their use only contemplates an explosion at close quarters in a 
restricted area, such as the modern zigzag _and. communicating 
trench. Hence it is that only the occupants of a .small section of 
trench are injured by the fragmented projectiles. These weapons 
exert a considerable moral eff cct owing to the violence of the explo
sion and the great mutilation of face and body whi.ch they occasion. 
A premature explosion of the manufactured grenade is prevented by 

- xen<lering it . innqcuous except iri the act of throw_ing, which latter 
:releases the safety pin or ring and either starts the fuse burning or 
~onverts the grenade into a contact explosive, causing the charge to 
Imrst on impact with earth, water, or snow. 
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The minenwerfer, or trench mortar, first introduced by the Ger
mans in the early fighting around Ypres, is another means of 
hurling a large amount of high explosive into an opposing trench. 
As used by the Germans, it is said to have a range of 350 yards and 
throws a thin-walled shell weighing 187 pounds, the latter having 
an explosive effect only. In construction it is built along the lines 
of a catapult and light enough to be drawn by two men. In addition 
to this weapon, crude arrangements have been employed on both 
sides to throw a large charge of high explosive for the purpose of 
destroying barbed-wire entanglements and other obstructions. The 
underground (sapping) trench has also been used extensively for the 
same operations on a larger scale. Aerial bombs, either incendiary 
or high explosive, are likewise used, principally for the bombard
ment of supply depots, railroad stations, and towns. The French 
aviators also drop steel darts on troops in the open. These dart.a 
are about the size of a pencil, 5 inches long, sharp pointed, and 
grooved so as to keep the missile vertical in flight. A thousand darts 
are dropped at a time from a great height and are said to scatter 
over an area of 200 yards. 

MACHINE OR RAPID-FIRE GUN. 

While the rifle is still the infantryman's principal weapon, the 
machine gun is playing an increasingly important role in the conduct_ 
of the present war. At the beginning of the war the Allies were 
markedly deficient in this arm, but at the present time there seems. 
to be no advantage on either side in this respect. Organized rifle 
fire is directed in various ways, according to the conditions to be met. 
Thus we have "distributed frontal fire" along the entire. line of an 
advancing body of men; " concentrated fire" on a particular spot for 
a definite reason; "oblique fire" from one portion of a trench while 
the other portion is occupied in the assault; "enfilade fire" when a 
trench or body of men is fired upon from their flank; and "covering 
fire" when resene troops situated on high ground fire on the enemy 
trench over the heads of their comrades in front. 

The rapid-fire gun, while not a new idea, has been greatly improved 
upon since Dr. Gatling's American Civil War invention. It is far 
superior to the rifle for repelling a charge, either by direct or enfilad
ing fire, in defending trenches. While normally mounted on a tripod 
and manipulated by two men, it is also being largely used mounted 
on a mortorcycle or autocar for a reconnaissance in force. 

The Maxim machine gun (fig. 4) is the type used by all at the 
present time, each country having a slight modification of its own. It 
has a single barrel which is kept cool by either a water jacket or by 
air radiation, and is entirely automatic in its action. This latter 
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COlJI OMMlfRS U\ FERTf' (:AIJCHE~. 

FIG. 5.-DIAGRAMMATIC BIRD'S-EYE VIEW OF THE ADVANCE OF THE GERMAN 
ARMIES ACROSS THE PLAINS OF FRANCE TO THE TURNING POINT ON THE 
MARNE. 

The Allies retired in the first week of September, 1914, before the advance of the Germans, 
along the main roads indicated by the black arrows. From Cambrai the Germans pushed 
through Amiens to Beauvais about September 2. From Peronne they marched on to Roye, 
Montdidier, Creil, and the Forest of Chantilly. From the region of Le Cateau and St. 
Quentin the advance was by Noyon to Compiegne, at which point they had to fight for 
every inch of ground. They then passed through Senlis down to Meaux. Laon, though 
heavily fortified. was relinquished by the Allies during their retirement: and the enemy 
advanced thence to Soissons and Chateau Thierry. Farther to the east the invasion from 
Mt'zieres passed by Rheims to Epernay. Mourmelon, and Ch81ons. Another force coming 
from the direction of Longwy appeared to be operating through Suippes and on the wooded 
Ar;:onne Plateau, with its five passes famous in the action in 1792 which preceded the dramatic 
battle of Valmy. The vertical arrow lines signalize the points of importance in ttoe German 
advance. 
,.__, 
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Fig. 6.-Actual size of English 
cartridge. (See page 44 .) 

Fig. 8.-Actual size of French 
cartridge '"D. '" (See page 43.) 

...... 

Fig. 7.-Wounded (200 meters) while running. show
ing smaller wound ot entrance and larger (explosive) 
wound of exit, causing multiple f•acture of tarsus 
and opening up the ankle joint. (See page 43.) 

Fig. 9.-Actual size of German 
cartridge·· S.'" (See page43.) 
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Fig. 10.-Bullet striking jaw at close range 
(30meters).causing multiple (explosive) 
fracture, with considerable loss of 
substance, and continuing on through 
neck and shoulder. (See page 43.) 

Fig. 12.-Wounded at medium range. 
Entrance over ninth rib, midaxillary 
line, right side. Exit over sixth rib, left 
side anteriorly, causing rupture of 
right rectus muscle and Quick develop
ment of large ventral hernia. Abdom
inal cavity not entered. (See page 44.) 

,,_. 

Fig. 11.-Wounded at something over 
1.500 meters, through soft parts o~ly. 
Entrance and exit about the same. 
(See page«.) 

Fig. 13.-Wounded at extreme range. 
Entrance just above right zygoma and 
2 cm. in front of tragus. passing be
neath both eyeballs and lodging in the 
body of left malar bone, just beneath 
the skin. Practically the only symp
toms were a periodically persistent 
nose bleed and extreme tenderness 
over left malar bone. (See page 44.) 
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Fig. 14.-Shows X-ray picture of unde
form~d ball lodged in left malar bone 
of same case as figure 13. 

Fig. 15.-Showing loose fragments of 
bone In rifle-ball wound of forearm. 
Fragments were driven a consider
able distance into surrounding 
tissue. (See page 45.) 

Fi0. 16.-Showing varying degrees 
of deformity and fragmentation 
of the German bullet" S" which 
were removed from different 
parts of the body. (See page 45.) 
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Fig. 17.-Showlng X-ray of rifle-ball wound of middle of arm. and the deformation and fragmen
tation of lead core and steel jacket of a German ball .. S." with great comrninutionof bone and 
marked secondary missile effect. The drainage tube shown in the picture was introdu ced at 
a field hospital after removing the first-aid dressing. This wound occurred at close range. 
<See paroe 45.> . . . Gooo[e 
,.,.. 01g1tized by 0 
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Fig. 18.-Showing the regulation 
French bracelet type of hand 
grenade and a number of ex· 
temporized t~pes, such as the 
"racquet" and "jam·tin." 
(See page 47.) 

Fig. 20.-Showing German combination 
grenade. (See page 47.) 

...... 

Fig. 19.-Showlng a French soldier In the 
act of throwing a iirenade. (See page 47 .) 

Fig. 21 .-Showlng grenade wound of right 
foot , from which the fragments in figure 
25 were removed at base hospital after 
oreliminary operation in field hospital. 
(See page 47.) 
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Fig. 22.-English combination grenade 
used in a rifle. (See page 47.) 

Fig;. 24.-English com-
bination grenade. 
(See page 47.) 

... , 
Fig. 25.-Showlng actual 

size of fragments of a 
German grenade re· 
moved from foot. (See 
figure 21 .) 

Fig. 23.-Showlng great mutilating effect 
of g;renade wound of face with loss of 
right eye. (See page 47.) 

.......... -... .. 
.. u ......... . _.._I -UI,. 
'!.~~l ..... 

Fig. 26.-Longltudinal section of a 
recent grenade invention used 
by the English. (See page 47.) 
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Fig. 27.-Types of shrapnel in modern u•e. 

COMMON SHRAPHEL 
G01191HATION TIML 
AtlD ~t~Euss .. 1.0~N_,_....7"'---\ 

ST££LHtAD/1,_.IWl._.I 

CENTRAi. TVllE J11;1 
llif"LAMMABLE 

STUL 11ATRIX 
CASE 

LEAD BALLS 

STEEL 
DIAPHRAGM COPPER 

BLACK BAllO 
POW DE~ 

Fig. 28.-Common shrapnel. 

0 

Fig. 29.-Fuse userl in corr.mon 
shrapnel. (See page 55.) 

Digitized by Google 



I 

' 

• 

Fauntlero1- M ilitary Organizatio n. 

Fig. 30.-Actual size of shrapnel bullets. pieces of shell, and a German 
bullet(upper right-hand corner) removed from wounds, and (lower 
left-hand corner) an English and French bullet for comparison . 
(See page 56.) 

Fig. 31 .-Pe~etrating shra.pnel wound of thigh with fracture of femur. ( SeeGpa_ge 56. [ 
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Fig. 32.-Thls illustrates a shrapnel 
wound of right arm with considerablP. 
destruction of tissue and loss of sub· 
stance. (See page 56.) 

Fig. 33 .-Shrapnel wound of face, with 
multiple fracture of lower jaw and 
considerable loss of substance. (See 
page 56.) 

Figs. 34-35.-Showing front and side viP.ws of hi ~ h-e•plosive shell wound involving entire 
loss of lower !aw and great destruction of tissue. (See page 56.) ..... ,. 
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Fig. 36.-Actual size of piece of shell (above) and two pieces of cloth 
(below) removed from a shell wound of the back, showing some fibers 
of clothing still clinging to piece of shell. (See page 56.) 

Fig. 37.-Actual size of fragment of high-explosive shell removed from lower jaw. (See page 56.) 

Digitized by Google 



...... 

Fauntleroy-Military Organization. 

Fig. 38.-A high-explosive 
shell in cross section. 
(See page 56 ) 

-

• 'f 
~ . ' 

~ - ,__ . -

Fig. 39.-A type of the 
high-explosive shrapnel. 
(See page 57.) 

• 
Fig. 40.-Smaller fragmeot; of hi;:h-explosive shell !actual size). (Se• pa~• 56. 

Fig.41.-Small pieoes of shell (above) and fragmented bone (below) rEfmoved [ 
from arm . (Seepage56 .) Digitizedbyu008 e 
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Fig. 42.-ComPQund comminuted fracture 
of elbow joint, with great loss of sub
stance, the result of a hi~h-explosive 
shell wound. (See page 56.) 

Fig. 43.-Generally considered the be~t 
projectile against Zeppelins; a high
explosive "universal" shell bursting, 
with fragments flying in all directions. 
(See page 57.) 

Fig. 44.-High-explosive shell wound of right shoulder, with entire loss of deltoid muscle and 
complete shattering of upper half of right humerus; but the larger blood vessels and nerves 
were uninjured. The wound was infected and there were numerous large slou~hs in different 
parts ot the wound. Received four days after receipt of injury, and first dressing had not 
been removed. A large number of small fragments of bone were removed in this case. and 
under wet dressings and overhead extension the wound rapidly cleared Llp; the patient was 
completely comfortable and could be dressed without pain. (See page 56.) ..... 
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Fig. 45.-X-ray picture of preceding case. showing the destructive effect on the humerus and 
small particles of shell and bone in wound. 
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Fi5. 46.-A French "75" cannon which passed through seven months' campaigning. 
(See page 59.) 

fli;. 47.-0ne form of mask fitted on cap to the right and pattern or 1ra;k to the left. 
(See page 60.) 
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means that after the first shot it will continue to fire at a very rapid 
rate ( 400 to 550 shots a minute), all the necessary operations of load
ing and firing being worked by either the recoil or by the pressure of 
the exploding gases within the barrel. They are built to take only 
the regular service rifle cartridge used by the troops, and these are 
fed to the gun by means of a belt carrying usually 250 cartridges. 

Maxl111 6u1t. 

CARTRIDGES· 
I 

' I 

' 

I 
CASING Of .1 

WATfR.JACXf1 : 
5ARRf.LOI' GUN . 

Fro. 4.-Sbowlllg longttadlnal aectlon ot a Maiclm machine gun. 

Although the entire gun, which can be easily folded for transporta
tion, weighs only about 70 pounds, yet one great drawback to its more 
general use is that it consumes an enormous quantity of ammunition. 
It also requires t~o specially trained men to operate. The wounds 
caused by this gun are, of course, the same as those from the sen·ice 
rifle. . 

ARTILLERY. 

The artillery used by the opposing forces, with the exception of the 
light fieldpieces, has been undergoing various changes since the war 
began, to suit the varying conditions along the entire front. In the 
early part of the war, with the exception of the large siege guns and 
mortars used to reduce the Belgian fortifications, the light mobile 
field guns were almost exclusively used on both sides. These were 
the 75-mm. of the French, the 77-mm. of the Germans, and the 3.29-
inch of the English. Shrapnel was largely used in these projectiles 
at that time, as the present obstructive and trench warfare did not 
develop until the German retreat and entrenchment after the battle 
of the Marne. Besides the field artillery mentioned, the French are 
now using a 90-mm., 105-mm., 120-mm., 155-mm., and a 220-mm. long 
and short. The heavier guns of the Germans are the 105-mm., 130-
mm. (light howitzer), 150-mm. (heavy howitzer), 210-mm. (light 
mortar), and the heavy siege guns, 380-mm. and 420-mm. The 
English (in addition to the 3.29-inch) are using a 5-inch (120-mm.) 
howitzer and several higher caliber nn>al guns mounted for land 
operations. 

While the larger cannon are used on both sides for long-range 
work and for special reasons, the "75" (French), "77" (German), 
and "3.29" (English) have been by far the most generally used 
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throughout the war. The reason for this is on ·account of, the ~ 
rior mobility and quick-firing feature of these pieces. There has 
been a good deal of rivalry during the last decade, in the different 
countries, in developing superiority in the light field pieces, at;td while 
the general mechanism of each is about the same, there are eei:tain 
minor differences which each country thought the best, which changes 
were closely guarded. The recoil after firing in each of these 
fieldpieces is taken up almost entirely by a -00mbinntion hydraulic 
and hydropneumatic system, which prevents the rec~il being trans
mitted to the_ carriage, and the latter therefore does not have to· be 

· put into position after each shot. This arrangement adniits of quick 
firing with accuracy. 

BALLISTICS. 

As there is no doubt that the field artillery is playing the dominant 
role in the present war, it is thought that a few words nnd sketches 

. on ballistics would not be ou~ of place. This ~ to be fallo~ed. by, a 

. 
· ~ . 

" .. : . 
·_: 
i 

FIG. 48.-·For description see text. 

description of the projectiles which cause the great majority of the 
mutilating wounds, and therefore should be of interest to the surge<>n. 
Ballistics is that portion of the science of gunnery which relates to 
the motion of projectiles. Interior ballistics relates to .the motion ·of 
. the projectile in the bore of the gun, and until the maximum or 
initial velocity is attained. Exterior ballistics relates to the ·mution 
of the projectile from the muzzle of the gun -to the point of fall or 
impact. 

INTERIOR BALLISTICS (fig. 48).- A3-inch 50-caliber quick-firing 
gun is shown in vertical longitudinal section, with ·the projectile in 
its position at the moment of discharge. Upon the ignition of the 
powder charge, the combustion of the powder pl'.oceeds with regu
larly increasing velocity, e\'Olving gas under high p~re, [which 
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exhausts its energy in impartmg motion to . the. projectile. As the 
projectile moves along the bore 9f the gun,, the space containing the 
gas increases until a point is reached· at which this space exac~iy 
compensates for the evolution of the gas and this is the point of 
maximum pressure (curve A). From this point on the pressure .of 
the gas upon the base of the projectile decreases until the projectile 
leaves the muzzle. The projectile starting from rest (curve B) ac
quires velocity first with increasing and then with decreasing accel~r
ation until a short distance beyond the muzzle, where it attains its 
maximum or initial velocity. During this motion along th,e bore of 
the gun, the projectile is in engagement with the rifling-~ -rotter 
forces it to_ rev.oive...hoot its lopgitndinal -exis,-:this rotation being 
ne<.'e$~ry to insufe stability of the project.ile during flight. Action 
and reaction being equal and op:gosi~e, as the projectile moves. for
w11rd under the impulsion of th~ powder gas, the gun, due to similar 
p~ure upen its.~h block, recoils and if left free would attain 
a ~nimum nlocity pt~ortionately less than that of the projectile 
on account of its greater weight (curve C). The recoil is checked 
by hydraulic and hydropneumatic brakes which offer uniform re
sistance (curve EJ ,.-and--the- guri Ts-brought to -rest on its carriage 
after a Jixet'trellgth of recoil (curve D). -· - -_--. 
-The curvesof-~ureaild-velocity-pt -and B) - may be de" 
termined by a variety of methods and by the employment.. of a. 
variety of instru~ents. -~J ~illler--00-determined experiment~UY;the 
other m~ve<I horn it by computation. These curves are only 
of-iateiest, however, in connection with problems of gun construction. 

The maximum pressure is generally determined by the use of the 
crusher gage (fig, 49). This consists of a steel cylinder A, in which 
is placed a copper cylinder B of known dimeJ1sions, held between. a 
gas-tight piston Q and the. base of the cylinder. The gage is in
serted in. the powder charge and is subjected to the pressure of the 
powder gas. The r~ult of the gas pressure is to crush the copper 
cylinder to a length' C proportional to the pressure. As the r~du~
tion of length of the copper cylinder for any given pressure may be 
determined experimentally, a simple measurerµent of its final len~h 
wilJ disclose the maximum pressure in the chlllllber of the gun. 

The initial velocity is determined by means of the ballistic chrono
graph (fig. 49). In this instrument a rod D is suspended from an 

. . 
electromagnet, the induction coil of which is in circuit with a wire 
screen H, placed a few yards in front of the muzzle of the gun. A 
second rod E is suspended from an electromagnet in circuit with a 
second screen I at a given distance, say 50 yards beyond H. When 
the gun is fired the projectile traverses the first screen H, breaking 
the circuit and releasing the rod D. When the second screen is 
traversed the rod E is released, and when it strikes the trigger F a. 
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knife is released, which makes a mark on rod D, thus indicating the 
distance fallen during the flight of the projectile between the two 
screens. A device, h."llown as the "disjunctor" G, permits both cir
cuits to be broken simultaneously, with a corresponding mark on rod 
D, which gives the distance fallen during the time taken by the rod 
E to strike the trigger F and for the knife to strike the rod D. The 
distance between the two marks being measured, the law of falling 
bodies enables the time of fall to be determined, and hence the time 
required by the projectile to traYerse the distance from H to I; this· 
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1!'10. 49.-For dl'acrlptlon see text. 

distance divided by the time gives the velocity of the projectile mid
way between the screens H and I. 

EXTERIOR BALLISTICS (figs. 49 and 50).-Were a projectile fired 
in vacuo, and were the force of gravity absent, the projectile would 
move indefinitely in a straight line K (fig. 49), according to its initial 
velocity. The resistance of the air, however, constantly reduces the 
velocity of the projectile and the force of gravity, in accordance with 
the law of falling bodies, constantly draws it away from its initial 
direction, with the result that the projectile describes a parabolic 
trajectory, striking the earth at the point T. As the projectile leaves 
the gun with a high velocity of rotation about its longitudinal axis, it 
is in fact a gyroscope, and its axis AB (fig. 50) tends to remain paral
lel to its initial direction and makes an angle with the trajectory CD. 
At the same time the phenomenon of precession causes the axis to 
rotate slowly, describing a cone about its initial direction. Nearly 
all guns are rifled with a right-hand twist, and the projectile there
fore rotates, viewed from the rear, in the direction of the hands of 

Digitized by Google 



No. l. :FAUNTLEROY-MILITARY ORGANIZATION. 53 

a watch, and the precession is in the same direction. In flight, there
fore, the axis of the projectile is inclined upward and to the right 
of the trajectory, with a result that the resistance of the air acts on 
its under and left surface. This unbalanced pressure produces the 
phenomenon of drift, with the result that the projectile, instead of 
following the straight line M (fig. 49), cunes to the right, striking 
the target T to the right of the point U. This drift is compensated 
for by the deflection slide of the sight. 

The sketch at the bottom of figure 50 is intended to show one of 
the simple methods of striking an object M at an unknown distance 
from the gun. Suppose the range is estimated to be about 3,500 

1<·10. ·50.- ·For description sec text. 

yards. The sight is set at 3,200 yards and a shot is fired. An ob
server (in aeroplane or in some position permitting him to see the 
burst of the shell) reports that it has fallen short. A second shot 
is fired at 3,600 yards and is reported over. The target is there
fore between 3,200 and 3,600 yards from the gun. A third shot is 
Ji red with the sight at 3,400 yards and falls short; the range is now 
known to be within 3,400 and 3,GOO yards, and so on until the observer 
reports the range is correct. With time fuses the distance may be 
determined by assuming the time of flight to the target, increasing 
or diminishing this as the burst of the shrapnel is short or over, 
dividing the difference between the assumed time for the third shot, 
and so on until the range is obtained. When the target is visible 
from the ground a range-finding instrument is used when practicable 
t<> control the fire. 
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CoMBINED TIME AND PERcussION FusE (fig. 50).-This type of 
fuse head is used almost exclusively with 'shrapnel, · a simple pe~
cussion fuse being employed with the explosive shell. The fuse 
shown is similar to the service French. shrapnel fuse, but differs in 
certain details. This fuse is screwed into the point of the shrapnel, 
and upon discharge of the gun, the plunger A drives down upon the 
pin B. · The fulminating compound in the plung.er detonates, ignit
ing the ring of powder C. The gris evolved blows through the hole 
D, igniting the train of compressed powder E, which is wound in a 
spiral about the body of the fuse; The time train burns slowly until 
the ;ffome reaches the magazine F, when the latter explodes,' driving 
the 'flame 'throt:1gh the channels LL into the body of the shrhpnel and 
igniting its bursting charge. By means of a special tool the hole D 
may be pierced at any point of the length of the time train, thus 

FIG. 51.-For description see text. 

causing the shrapnel to explode within one-tenth of n second of any 
gi¥etl interval of time. The percussion arrangement is ~ 
the stem of the fuse, and upon di.schnrge the lend plunger H rides 
down on the firing pin K exposing the point of the latter. Should 
the projectile strike a resisting object before the time train has caused 
its :explosion the plunger will drive forward, strike, and detonate the 
p1·j.pier G. 'ifhis .will ~gnite ,the maga~ine ,F, whieh will cnuse the 
explosion of the shrapnel. . , 

The stability of the French field gun, " 75," is shown in figure 51. 
The shaded square back of the breech is the point to which the barrel 
of,t:J;i.e gun recoils after .firing. The pointed spade &~ · the .end of the 
trail is forced into the ground after the first shot .and, with the h~drof 
pn~umatic . brake system (sho~n .under the barrel),..takes. up the 
ent\re recoil. In addition to this, there is a metal bra~e for the ,gun
cai·ri'1ge wheels with a. spike on the under side. Thjs bral\e m m$de · 
to slide on the rim of .the wheel, and when the g\lll is1stationary the 
w4~ls i·est on the bi:ake a,nd thus force the spi~e i~o the· grqund. 

.';J;P.e use of the quick-firing. fieldpiece hais l1ecom~ oif su~h .1pana· 
mount importance in the present war as to warrant a, ~loi:ie scrutiny · 
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of the projectiles in use by the opposing forces, and in this study the 
surgG<Jn is especially interested, in thnt by. far the greater number of 
serious wounds are inflicted by the different types of shell used in 
these guns- (fig. 27). · 

It· will be seen that there is very little difference in construction -
of the shrapnel ~hell and case in those employed by the various coun
tries. · The form of the propelling charge held in the brass case • 
ditiers in almost every instance, but without exception smokeless 
powder in some form is used. In the American shell nitrocellulose 
smokeless powder ·is used in perforated cylindrical grains; in the 
Russian and British shell a crystalline form of smokeless powder is 
used; in· the German case the smokeless powder is compressed into -
long sticlrs and arratiged in bundles, while ·the French also use. a ' 
smokeless powder compressed into thin strips (fig. 28). 

A description of the French fuse head for common shrapnel has 
already been given, and it only remains to discuss briefly the work
ing of a typical fu"se in USe by the other four powers, ilS shown in 
fie<111re·29. As the projectile is driven down the bore of the gun the 
inertia of the concussion plunger causes it to slip through the re
sistmce ring and strike the pin E, which · explodes the percussion 
primer. The flame of the primer passes through A and ignites the ' 
fixed time train. To increase the length of the time train it is usually 
made in two- parts, as· shown, on:e of-which jg contained in a movable 
ring, and by turning this the time of burning is regulated. In the 
typical fuse the annular train bums from the point of ignition hole 
A until hole· B in the movable train is reached. The movable train 
is then ignited thrO\Jgh B and burns back to fixed· h()le C, communi· 
catmg with magazine F. The greater the nnnular distance between 
hole B and· hole A, the longer the fuse will burn before explosion. 
By setting the movable· ring so that B is opposite-A, flame is at once
permitted to pass through B and C and the projectile is explt>ded • 
withi11 a·few ·feet of the muzzle. A simple percussion or impact fuse 
is ordinarily combined with the time fuse. In the typical fuse sleeve 
I slips over J at the time of firing, exposing pin K. Upon striking, 
J and J move forward . and pin K strikes primer L, which ignites 
magazine F by way of D and C nnd explodes the shrapnel. For 
perenssion the fu·se is left set as for transportation. 

The range of the 8-inch type of shrapnel shellis about 6,500 yards, 
and· the muzzle velocity of the quick-firing field gun ranges from • 
1,700 to'l,930 feet per second. The rapidity of fire ranges from l!S 
to 25 ·times a minute, and the average weight of the projectile ' 
is 18 'pounds. ' The duration of flight ranges from 21 to 25 seconds, 
and ·when the bullets (about 350 per shell) are blown out of the 1 

shell by the bursting charge they are given an increased velocity of 
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from 250 to 300 feet per secoJ].d. The velocity of the shrapnel at 6,500 
yards is about 724 feet per second. In all cases the lead bullets are 
about one-half inch in diameter, weigh approximately 167 grains, 
and are kept from moving in the shell by a resin or other smoke
producing matrix. The matrix and bursting charge of black powder 
are also used as a tracer. It is important that the explosion of the 
shrapnel be plainly seen, so that observers can direct the accura.cy 
of the gunfire. With shrapnel for field guns at long range, certain 
conditions of the atmosphere make it difficult to see· when the shrap
nel actually bursts, and various mixtures are used to overcome this 
difficulty. In some instances fine-grain black powder is forced in 
wit~ the bullets. In German shrapnel a mixture of red amorphous 
phosphorus and fine-grain powder is used and produces a dense cloud 
of white smoke. 

Shrapnel wounds are characterized usually by considerable con
tusion and destruction of deep tissue, as a result of the "mushroom
ing effect" of the soft unjacketed lead bullet, especially when com
pact bone is struck. They are always infected wounds, and it is not 
unusual to find pieces of clothing and distorted bullets in these 
wounds (figs. 30-33). 

On account of the barbed-wire entanglements and other obstruc
tions used in the present trench warfare, it has been found necessary 
by both sides to employ an increasingly large number of high
explosive shells, which are usually used in siege operations to clear 
the way in advance of assaulting troops. While they are used ex
clusively in the larger but stationary guns, they are also manufac
tured on a very large scale for the mobile light field pieces (" 75," 
"77," and 3-inch). These shells are, as a rule, fused to burst on im
pact only. The firing pin of the detonating fuse is armed practically 
as described for the percussion firing pin of the combination fuse. 
Upon impact the firing pin strikes a primer which detonates a small 
quantity of fulminate of mercury or other detonant contained in the 
forward end of the fuse. This in turn detonates the high-explosive 
bursting charge and causes fragmentation of the thick shell. In 
figure 38, A is the metal part of the shell, B is the high explosive, C 
the detonating fuse, D the copper rotating band, and Ea copper base 
cover. While used in light guns primarily to attack small field 
works and such objects as can be appreciably injured by a small 
charge of explosive, they give rise to an exceedingly destructive 
wound when the large fragments incidentally strike the soldier. 

As already indicated, shell and shrapnel wounds are practically 
always infected, on account not only of the large gaping wound, but 
11lso on account of the pieces of clothing and dirt driven into the 
tissues by the missile (figs. 34-41) . 
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The high-explosive shell, particularly that of the lighter field 
pieces, gives rise to small as well as large fragments, and there are 
usually multiple wounds from the same shell. 

The necessity of carrying both high-explosive shell and shrapnel, 
and the impossibility of predicting the proper proportion, has led 
to attempts, on both sides, to develop a compromise projectile which 
would perform the function of both. This has resulted in the high
explosive shrapnel (fig. 39), a shell which as yet is in its infancy of 
development, but which bids fair to replace both the former types of 
projectiles. If it is desired to use the shell as shrapnel, the time 
fuse is set and, upon explosion in the air, the head and balls are 
dri\"'en out to the front. The head is larger than the common 
shrapnel, but the combination fuse is on the same principle. The con
struction of the rear portion of the projectile is the same as that of 
the common shrapnel except that the matrix surrounding the balls 
is a substance, such as trinitrotoluol, which will merely burn when 
ignited by black powder, but which will act as a high explosive if a 
detonating fuse is exploded in contact with it. When it is desired to 
secure the eBect of a high-explosive shell the fuse is not set, and upon 
impact the head detonates as explained aboYe. 

Figure 39, in addition to illustrating the principles of the high
explosive shrapnel, shows the modifications made in one type to 
render it more eBective against air craft. At B is a partial annular 
ring of inflammable material, resembling the time ring of a combi
nation fuse. It is ignited by flame from passage A at the time the 
base charge is exploded. As the head, C, continues its flight, a trail 
of smoke is left by B, and after a certain time B burns around to D 
and ignites the detonator E, which latter detonates the head. A 
guantity of smoke-producing material at F is intended to increase 
the visibility of the burst. As the two explosions are separated by a 
considerable distance, · the chance of fragments hitting an object in 
the air is increased, and the flame from B would explode a balloon 
under certain circumstances ·(fig. 43). 

When the war· began ammunition was being issued to the" 75" in 
the proportion of one-half shrapnel and one-half high-explosive shell. 
Recently, at the unanimous reqhest of French artillery officers, the 
vianufacture of shrapnel was discontinued. There is plenty of evi
ience to show that the French shrapnel was highly effective, but 
:he artillery officers considered the high-explosive shell much better, 
both on account of effectively sweeping a larger area and on account 
of the fact that in the vicinity of the explosion air vibration alone is 
sufficient to cause instant death. This fact has been proven by the 
examination of a great number of bodies, found on the scene of the · 
explosion of these shells, dead without the slightest indication of a 
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\'\'Ound. French officers have stated that they have seen German 
soldiers hurled 10 meters into the air by the explosions of these shells. 
The "75" high-explosive shell explodes almost immediately upon 
leaving the ground, there being just enough delayed action in the 
fuse to cause it to explode between 5 and 7 feet above the ground. 

The death from these shells, without any appa1·ent wounds, has 
remained a mystery. An officer at the front sent to M. Arnoux, a 
French engineer, a pocket aneroid barometer which had been dam
aged by the explosion of a big shell three yards away from it. M. 
Arnoux found that one of the levers by which the oscillations of the 
mercury were transmitted to the pointer had been forced under 
the other instead of remaining on the same plane. He replaced 
the levers in position and put the barometer in an air-tight -ressel 
from which latter he pumped out the air. When the premire bad 
thus been reduced from 760 to 410 millimeters (the figure recorded on 
the top of Mont Blanc nt an altitude of 15,782 feet) the levers as· 
sumed the position in which he found them. It was thus shown that 
the explosion had caused a sudden atmospheric depression to the 
extent of about 350 millimeters of the mercury tube, corresponding to 
a dynamic pressure of about 10 tons to the square yard. The men 
exposed to this violent change met with conditions similar to work· 
men who leave compressed-air chambers without taking the proper 
precautions, the eifect being to liberate nitrogen suspended in the 
blood and to transform it into bubbles of gas. These bubbles are 
driven by the action of the heart into the capillary v~ls, stopping 
the circulation of the blood in the vital centers and causing instant 
death. But it would appear that this explanation does not take into 
consideration the primary air compression by which men, as stat.eel 
above, are sometimes hurled into the air as a result of the explosion 
11er se. Therefore it may not seem unreasonable to assume that 
these deaths without apparent wounds may be due to the blow the 
body receives from the primary violent air impact, delivered as a 
blow over one side of the body and especially O\'er heart and readily 
compressed abdomen, thus causing reflex actions that register them· 
selves with fatal effect. 

The" 75" high-explosive shelJ is as follows : 
Weight of projectile_ ____ __ _ __ ____ ···----- -JlOUllds __ 11. 7 
Welghtofburstlngchurgl'-- - _____ - - -·- - - - __ _____ _______ ___ ounces- - 29. 0 

Weight of propelling chnrb"e-- --- - -·-- - --- - - - ···- - - - ---- ----- - ----dO---- 22.:J 
lnltlnl vdoclty (feet per secoiut1 ________ .. - - - - - - - -- - ___ - - - -- - ----- -- 1.920 

Comparing the bursting charge contnine<l in the French shell (29 
ounces) with the burstiug charge of the German shell (" 77 " ), which 
is only 5.5 ounces, the comparison seems ridiculous, but this difference 
is explained by the fact that the Germans are developing a high· 
·explosive shrapnel, to replace both their present shell and shrapnel, 
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which contains a considerable amount of high explosive incorporated 
in the matrix of the shell. 

The subject of light field artillery can not be dismissed without 
referring to the marked enthusiasm and confidence that both French 
officers and men exhibit in the "75" (fig. 46). The unbounded faith 
they seem to have in this weapon is truly remarkable. Whether this 
is born of a goodly share of inherent patriotism or whether it repre
sents an expression of the real merits of the gun only time and 
history will show. The fact remains, however, that with such im
plicit confidence in the superiority of their "75 " over all others, it 

· would seem to be a considerable factor in promoting and sustain
ing an excellent morale among all cla~ of French soldiers. This 
factor alone is of great value, regardless of any proved superiority 
of the gun. Not until statistics on both sides have been compiled 
and edited can a trustworthy opinion be formed. 

ASPHYXIATING GAS. 

Chlorin or bromin gas, compressed to liquid form and liberated 
from large metal tanks when the wind is blowing toward an opposing 
trench, has caused very distressing deaths when inhaled in concen
trated form. Being .heavy gases, they hug the ground, moving to 
leeward, and sink into the trenches. The first effect is to cause the 
eyes to water, and this is quickly followed by a violent irritation of 
the bronchial tract. If troops are unprotected, and remain in the 
tren~hes, they rapidly develop a capillary bronchitis, with a hyper
seeretion of thin watery mucus, which fills up the air spaces of the 
lungs and practically causes death from drowning. Those receiving 
concentrated doses have died in from one to three hours, sometimes 
from edema of the glottis, but principally from exhaustion of the 
heart in trying to pump the blood through the engorged capillaries 
surrounding the bronchioles and ultimate air spaces of the lungs. 
This suffocating process sometimes lasts from one to three days, the 
younger men with stronger hearts holding out longer than the older. 

The mortality from this form of suffocation depends on the 
degree of concentration of the gas inhaled and the age of the 
patient. Many cases have been mild on account of the capricious 
action of the wind in distributing the gas along the trenches, some 
parts of the line receiving it in more concentrated form than 
others. This results in all stages of an asphyxiating bronchitis, 
from the grave cases which are cyanosed and gasping for breath 
to those suffering from a mild form of irritation of the bronchioles. 
On this account some recover quickly and others, lingering for a 
longer period, slowly regain the normal, not infrequently exhibit
ing more or less marked evidence of bronchiectasis. The post
mortem examinations of the lungs shmY them to he about four 
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times their normal weight, with an enormous dilatation of . the 
air spaces, which latter are filled with a thin, watery, and some
times blood-streaked mucus. 

As regards treatment, those in the open air seem to suffer less. 
Oxygen gas, administered slowly, unquestionably gives relief. 
Atropin, hypodermatically, is used for the overdistended right 
heart, while the lateral-prone position of the patient favors drainage 
of the lung fluid. 

By far the most important treatment is, of course, the prophy
lactic use of some form of combined helmet and respirator, which . 
is intended not only to render the gas innocuous, but also to protect 
the eyes. When the gas was first used it came as a surprise, and 
there were many more victims than at present. There are a number 
of different types of protecting masks in use, all having for their 
object the neutralization of the gas when inhaled through the mask 
or helmet. Experience has taught that to be effective the protecting 
apparatus must either be in the form of a helmet entirely covering 
the head and tucked in at the neck, or in the form of a mask fitted 
snugly around the face under the chin and over the front part of the 
cap above the visor, by means of strong elastic and tape (fig. 47). 
The mask or helmet should. be made of some impermeable material, 
such as mackintosh, with a piece of transparent celluloid, about S 
inches long by 3 inches wide, sewn into a corresponding elongated 
oval opening cut in the mask opposite the eyes. That part o{ the 
ma.sk in front of the nose and mouth is punctured by about 25 small 
round openings arranged in the form of a square. Behind these 
openings, inside the mask, a slightly larger square piece of cloth, 
also punctured with holes, is sewn so as to form a pocket for a little 
pad, impregnated with chemicals, which is slipped into the pocket 
just before the mask is to be used. 

The pad in this form of protector is about 4 inches long by 3 
inches wide and contains an equal quantity of hyposulphite and 
bicarbonate of sodium distributed equally throughout the pad by a 
few loose stitches holding the sides of the pad together. When the 
protector is to be used, about 1 ounce of water is poured on the pad 
from a small bottle, the latter kept in the soldier's coat p&ket for 
that purpose, and the pad is then slipped into the pocket of the mask 
just before the latter is adjusted. 

The first forms of masks consisted simply of gauze or oakum satu
rated with the chemicals and secured around the mouth and nose. 
This did not protect the eyes, which quickly became irritated, so that 
it was impossible to keep them open for long when the gas was con
centrated. This, of course, prevented the soldier from fighting in 
the presence of gas. It was also thought that it complicated matters 
by having the chemicals in solution beforehand, whereas in the form 
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of mask d~ribed above it was only necessary to pour water on the 
pad before using. Several of these pads are furnished with each 
mask, to be kept in a tin box in the pocket along with the small vial 
of water. The mask form of protector is thought to be much more 
practicable, in that it is not as disagreeably hot as the helmet· form 
and can easily be secured above the visor when not in use, thereby 
making it more easily accessible at all times. Masks containing a 
pad saturated with limewater or turpentine have also been used. 

Not infrequently the gas may be seen for some distance as a thin 
greenish-yellow cloud, and it is ofttimes possible to detect the odor 
for an appreciable time before it becomes concentrated, thereby giv
ing sufficient warning to allow the masks to be adjusted in time to 
meet the oncoming gas. 

Flame projectors (ftamenwerf er) are used by the Gerinans for 
throwing burning liquid. They are very much like the ordinary 
portable fire extinguisher in construction, throwing a liquid which 
at once catches fire spontaneously and has an effective range of 30 
meters. The burns caused by this method are of the deep, sloughing 
rnriety, exposing t.endons and bones, and are treated with wet dress
ings until healthy granulations appear. These flame projectors are 
mainly employed in street and house-to-house fighting, although 
their use in the trenches has been reported a number of times. 

Hand grenades (bombs) and shells have recently been employed 
at short range to produce an irritating and asphyxiating gas on 
bursting. Although intended to render portions of the trenches un
tenable, reports from the front indicate that their action is very 
·rnriable and much influenced by the presence of wind. The neces
sarily small quantity of gas that is evolved at the time of bursting has 
,. very restricted local effect. · 

CLASSll'ICATIOB OF KEBTAL DISEASES.' 

87 R. SusmB•N, Paeeed Asal8tant Surgeon, United Statee Navy. 

It is interesting to note that disorders of th.a mind are being con
sidered from a broader point of view and it is necessary to correlate 
the lat.er conception of the insanities, as regards their classification, 
with our former ideas regarding this subject. Classification in mental 
diseases has always been difficult and consequently confused. This 
has been due to the fact that hitherto our knowledge of these condi
tions has been very circumscribed and rather indefinite. Our insight 
into the mental processes· with a normal nervous system is still so 
,-ague that any att.empt to consider the mechanisms of an abnormal 
mentality has, of course, not been very successful. Here the problem 
of classification is very different than with general diseases, and even 

1 Lecture course, Naval Medical School. 
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with these we are far from perfection. As stated lately by Medical 
Director Gatewood, United States Navy," We can do nothing without 
nomenclature and classification." There must be a fixed point of de
parture, or known quantity to enable us to make statistics and show 
relations of various entities, also to provide some common basis per
mitting the exchange and correlation of experiences, thus increasing 
the general fund of knowledge. 

In even the simplest mental disorders we have to deal with many 
indeterminate nnd poorly defined factors, and our knowledge of these 
is limited, in fact may still be said to be in i~ incipiency. In typhoid 
fever or nephritis we recognize a more or less definite morbid process, 
whereas aside from general paresis, and the recent work by Southard 
in dementia precox knowledge of the pathology of the alienations is 
practically nil. In the endeavor to acquire a working basis compar
able with that in internal medicine, there have been numerous at
tempts at classification, none of which have proven satisfactory, and 
as l{irchoff has said in his Hand Book of Psychiatry," My own classi
fication undoubtedly possesses many defects. It merely attempts to 
furnish a rapid survey of the essentially different clinical forms of 
insanity, etc. Hence it can only be regarded as a temporary make
shift." Nearly every author has advanced his own classification. 
These have included some of only three or four groups and others 
containing as many as 60. In these latter the effort has resulted in 
such complexity as to no doubt account in·great measure for the pes
simistic attitude of the general profession toward the study of 
psychiatry. 

In the scientific journals it is not unusual.to find the statement that 
a certain case does not fit into any division of our present-day classi
fication. It is recognized that to describe a case as an atypical exam
ple of a disease is equivalent to stating that some factor has escaped 
our notice, or is one we can not explain. Our etiology from a psycho
genic as well as a pathogenic point of view must be considered and 
the bodily and nervous symptoms may be as much a part of the dis
order as are the psychic; in fact, these last are often merely a symbol 
expressing some change in the function of an organ aside from the 
brain. 

In the matter of classification, it can be truly stated that any at
tempt to group mental disorders under separate heads can be only 
tentative, because, as White has remarked," It is impossible to pigeon
hole mental diseases as there are no clear-cut demarcations between 
cases." The important thing is an understanding of the patient, not 
merely a labeling of the psychosis. We are beginning to learn that 
disease types are not the absolutely definite things they were formerly 
supposed to be, and that especially in mental diseases each and every 
case can not be phH'ed under one caption for al1 time. This is true 
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because a diagnosis which is accurate to-day may be far from descrip
tive of the condition a few months from now. Also we must consider 
that in any of the chronic psychoses acute symptoms may develop 
entirely distinct from the fundamental disease, just as a typhoid pa
tient may develop tuberculosis, again we must not forget that in a 
given case two different psychoses may be coincident, thus baftling 
its location under any one heading. Also there is a fact that there 
are transitional cases in which the picture varies as they progress. 

In the past the matter has been approached from many viewpoints, 
!<Uch as the psychological, the pathological, the physiological, the 
etiological, and the clinical. Realizing the inadequacy, and the im
po~ibility of adhering to any one of those, most writers have adopted 
combinations of several as· a basis of classification. However, there 
are types that defy location even by this method. 

In dealing with psychic phenomena and the nece~ry study of the 
functions of the cerebral cortex, we must take advantage of all view
points and not content ourselves with a superficial and unsatisfac
tory psychology, thus allowing the t.endency to substitute theory and 
speculation, which is easier for the comparative certainty allowed by 
observation and experiment. Even now with all the advances which 
have been made recently little is known and much remains to be ascer
tained. Still it seems that as we acquire more precise methods of 
investigation we shall more rapidly approach an understanding of 
this subject. This will enable us to adopt a fairly exact classification 
upon an anatomo-pathologic basis, which will satisfactorily describe 
psychiatric conditions. At pre5ent while we must confess that the 
relationships are fairly apparent in the simpler normal sensations 
this can not be said of the more complicated and especially of the 
abnormal psychic phenomena. 

It is hardly nec~ry for our purpose to take up in detail these 
different bases of classification except to state, for example, that as 
regards the psychological basis alone it is readily seen that this 
would be as undesirable as would be an attempt to limit clinical 
medicine to a study of symptoms without considering any of the 
underlying factors. The alienist fully appreciates that his line of 
investigation differs essentially from that of the psychologist, 
although realizing that they have much in common. 

We must comprehend that the anomalies in thought, action, voli
tion, and emotion, popularly referred to as forms of insanity, are the 
expre~ions of a disordered functioning of the central nervous system. 
We must realize that the same biological methods of investigation 
that are available in the rest of medicine are applicable to the prob
lems of mental disease. 

Insanity can hardly be t.ermed a disease. It is rather a class of 
disorders which tend to arrange themselvei:; with greater or less 
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exactness into groups of reaction types. It might be well to add 
here that we may expect exact analysis of these types only when we 
consider them in conjunction with the study of the mental make-up 
of the individual before h·e becomes insane. 

To take up just one other of the so-called bases, say the etiological, 
we can see how unsatisfactory it is if we consider as the causative 
factor alcohol. There are a number of mental disturbances induced 
by alcohol, and of these so-called alcoholic psychoses one patient will 
develop delirium tremens, another acute hallucinosis, a third a Kor
sakow's psychosis. Why it should occasion the special form of psy
chosis in each case we do not entirely underst11nd. Besides, some 
patients as a result of alcohol develop entirely different conditions. 
It may precipitate an attack of manic-depressive insanity, dementia 
precox, or general paresis. 

Without burdening you with any further consideration of these 
abortive attempts, I wish to call to your minds as briefly as possible 
the veritable maze which confronted you as you perused one of the 
older classifications, say that of E. Mendel, professor in the Uni ver
sity of Berlin. This was published about 1902, and it was a fair 
example of the prevailing ideas and as revised by W. C. Krauss in 
1907 was quite acceptable. It considered: 

I . lt>HYf!Slf. 

1. Imhedlity. 
2. Idiocy. 

II. 1''UNl'TIONAl. l'sYcHos~:s. 

1. P t'lirium hullud1111torl11111. 
(a) Active halludnutol'ium. 
I 11) l'ns><ive hnlhtdnntorlum. 
( r) .!\llxe<l form hnlluclnatorlmn. 

2. l\lunlu. 
Typk11l 11111nlt1 . 
Hypo111anlu. 
lte<:urrent ru1111i11. 
l\fonin 1,'Tnvls. 
Perlotlieal manln. 

:J. Melancholia. 
(a) Shnple melancholia. 
( IJ) 'J'ypknl nwlnnchollu. 

1. Hypochondrlc meln1wholl11 . 
2. lllon1I mclancholln. 
3. G<>nernl melnncholln. 

4. Clrculnr psychosis. 
5. l'arunoln. 

(a) Hudimeutary p11ru11olu. 
111 l Typkul paranoia. 

1. A <"Utl• simple 1mranoln. 
2. ('hrnni<' s imple parnnoln . 
3. Acutt• hallucinatory pnrnnoln . 
-t . Chronic hnllud1111t11ry p11rnnola. 
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II. FuNCTIONAL PsYCBOSBs-Continued. 
Yarietles. 

1. Hypochondrlc paranoia. 
2. Primitive paranoia. 
3. Paranoid melancholla. 
4. Paranoid dementia. 
5. Katatonlc paranoia. 
6. Perlodlcal pnranoln. 

6. Acute dementia. 
III. THE PSYCIIOSES ARISING t 'ROll CENTRAL NEUROSES. 

1. The epileptic psychoses. 
(a) Pre-epileptic insanity. 
( b) Post~plleptic insanity. 
(c) Epileptic equivalents. 
( d) Chronic epileptic psychoses. 

2. The hysteric psychoses. 
3. The chorelc psychoses. 

IV. Tin: PSYCHOSES OF INTOXICATION. 

1. Auto-Intoxication psycho,ses. 
Endogenous psychoses. 

2. Exogenous psychoses. 
(a) Infectious ulseases. Korsakol'fs' ( ?) . 
( b) Ergotlsm. 
( c) Pellagra. 

3. Psychoses which are evoked by organic polsonR. 
(a) Alcoholic psychoses. 

1. Acute alcohollc psychoses. 
2. Subacute alcoholic psychoses. 

(a) Abortive. 
Deilrlum tremens. 

( b) Chronic. 
(c) Febrile. 
(d) Polyneuritlc. 

3. Alcohollc melancholia. 
4. Alcohollc hallucinatory paranoia. 

(a) Chronic alcohollc psychoses. 
( b) Morphlnlsm. 
( c > C',ocalnt.sm. lco. 
(d) Psychoses due to Inorganic poisons Pb. 

V. THE 0BGANIC PSYCHOSES. Hg. 
1. Dlft'use diseases of the brain cortex. 

(a) Progressive paralysis of the Insane. 
1. The rlemented form. 
2. The classic or typical form. 
8. Agitated form. 
4. Depressive form. 
5. Circular form. 
6. Ascen11!ng form. 

( b) Senile uementla. 
(c) Arterlosclerotlc psychoses. f 

(a) Syphilitic psychoses. 
2. Psychoses due to foenl brain <llsen>'e. 

(a) Post apoplectic. 
(b) Brain tumors. 

65 
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Now to compare with this our 11101·.- 1went ideas, say nrcording to 
White, which classification is simple and seems most desirable. 

1. Paranoia and paranoid states. 7. Infectlon·wlthexhaustlonpsychosts. 
2. Manic-depressive psychosis. 8. Toxic psychoses. 
3. Paresis. 9. Psychoses connected with other dls-
4. Dementia precox. eases. 
5. Jnvolutlonal melancholia. 10. Borderland and episodic states. 
6. Renne psychosis. 11. TdiO<'Y and Imbecility. 

This improvement was due in great measure to the work of Kraepe
lin, following the idea of Falret, who as early as 1851 described a 
periodic mental disturbance which he designated as "/ oli<J circulaire" 
and affirmed that the so-called circular insanity was a disease entity. 
It became evident that hitherto sufficient care had not been exercised 
in estimating the relative importance of all factors pertaining to the 
etiology, symptomatology, course, prognosis, and termination of these 
periods of mental aberration. Moreover, clinical experiences ha.<l 
demonstrated that the only logical and scientific method of studying 
diseases was from this 'broader and far more comprehensive stand
point. As a result of these changes of view, less stress was laid upon 
individual and isolated symptoms and an attempt was made to give 
each event of the disease its just valuation. However, as soon as the 
truth of these underlying principles had been recognized it was 
found that many cases of the so-called simple mania or melancholia. 
as well as the mixed forms, have many features in common. On closer 
investigation it also became apparent that pure cases of mania or 
melancholia never occur. Kraepelin, imbued with these ideas, 
grouped together under one head these diseases having a common 
symptomatology, with a certain more or less well-marked tendency 
to recur and a similar outcome. 

One of the fundamental facts which served to direct investigations 
along th ts line was that in many forms of alienation a group of symp
toms are in the foreground of the clinical picture which formerly 
had been considered specifically characteristic of the circular insani
ties. The presence of a marked degree of mental deterioration in 
some cases and its absence in others was also an important considera
tion that influenced the genesis of the views entertained by the Heidel
berg school in the formation of the conception of manic-depressive 
insanity. . 

Dementia precox, including all cases in which there is a characteris
tic mental reduction, affords a strong contract to those in which the 
symptoms of excitement or depression, with a tendency to recurrent 
attacks, may occur, but without development of any well-marked 
deterioration of the mental faculties during the lucid intervals, or as 
a terminal dementia. Still, at that, it is possible that dementia preeox 
is not a disease entity. This group of symptom-complexes is formed 
by the union of several clinical types of alienation that hitherto have 
been considered distinct. Adolph Meyer considers Kraepelin's cre-
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ation of dementia precox the great psychiatric advance of recent 
years. It is time to think of creating disease entities among mental 
maladies, with due utilization of cause, course, and outcome. In the 
older textbooks there is no truly helpful or convincing description of 
the factors which determine an unfavorable course in mental dis
orders. "Instead of the usual hazy statements, Kraepelin has pointed 
out features which are common to a great number of the so-called ter
minal dements. He has found them to exist from the very beginning 
in a very large number of all cases that ultimately deteriorate. The 
emphasis of these featt: !"es, somewhat at the expense of the temporary 
pictures which so far received the main attention, was a real stroke 
of genius." His bold picture allows of a correct estimate of a very 
large number of cases which formerly figured as doubtful with regard 
both to classification and outcome. Every alienist knows that he meets 
cases in which from the beginning the prognosis is poor, and to a very 
large extent these cases are the ones stamped by the signs of Kraepe
lin's deterioration process. 

Since the dementia precox group was first formulated it has re
ceived much criticism, and this has led the author to make some 
changes in his views, as shown by his latest edition. In his latest defi
nition he adheres to the idea of deterioration, but now proposes to 
further divide the group by separation of types which show differ
ences in their outcome-such as the addition of paraphrenia, which is 
a purely tentative effort to deal with some of the difficult paranoid 
cases, the criterion being the final outcome. Instead of the disorgani
zation of the psychic personality affecting chiefly the affective life and 
will, here there is less disturbance of the inner character of the mental 
life, the main disturbance being with the intellectual functions. This 
step is no doubt a good one and coincides with the belief t.hnt the 
termination is the best criterion of the disease process, and in it we 
still see that clnssification is still in a state of fluidity which varies as 
we acquire more information. 

The ready appreciation of these ideas has done much to f:implify 
classification and by thus clarifying the subject matter will no doubt 
stimulate intE>rest in the study of mental diseases. 

Klrchotr. •• Hand Book of Psychiatry." (1893.) 
Gatewood, J. D., Medical Director, U.S. Navy. "1.'he l\Iedi<:ul Man aml Vital 

Statlstfcs." U. S. Nal"RI Medical Bulletin. Jan .. 1912. 
Southard, E. E. "A Study of the Dementia Precox Group, etc:· Amer .. Jour-

nal of Insanity. July, 1910. 
Mendel, E. "A Psychological Study of Insanity." 
Mendel-Krauss. "Textbook of Psychiatry." 1007. 
Toke. " Dictionary Psychologtcnl Medicine." 
Kraepelfn. "Lehrbuch des Psychlatrle." 
White. "Outlines of Psychiatry." 
Singer. "Dementia Precox In the 8th Edit. of Krnepelln's Textbook." Jour. 
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SECOBD REPORT 01' THE SCHIER TEST FOB. JIUTALITY, WITH SPECIAL 
REFERENCE TO THE POI1lT SYSTEM. 

By G. E. THOltAS, Passed Assistant Surgeon, United States Navy. 

Since my last report1 , data covering the mental examination of 
300 prisoners has accumulated. The results obtained in these exam
inations have been tabulated; first, according to the old system of 
marking; second, according to the point method suggested by Dr. 
Schier in his article which appeared in t'Qe Naval Medical Bulletin 
for April, 1915; and third, with the view of comparing those found 
mentally deficient by either or both systems. 

According to the old system of marking, 70 per cent was taken 
as the passing mark, and of 300 examined, 29.6 per cent failed. This 
result corresponds with my last report, in which 28 per cent of 100 
prisoners examined failed to pass the 70 per cent minimum. 

By the new point system in which a mark less than 50 per cent 
is considered indicative of definite mental deficiency, 19.5 per cent 
of the 300 cases failed. 

TABLE 1.-Three hundred caaea eoramined by Schier a11atem. 

Old system. 

Percent. 

100.................... ....... ....... ... 19 
90...... ........... .. ... ... ... . ......... 71 
11)................ ... .. ................. 61 
70... ............... ... .... ........... .. 60 eo.. .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :rr 
1!11.................... ... .... ... ........ 29 
40. ... ........ ................ ...... .... 11 
~:::::::::: :::::: :::: :::::: :::: :::::::: ig i 

Point system. 

Class. 

A, 76-100 ... ................ .. ... .. .. . . 

~E~:~: :::::::::::: : ::: :::::::J 
I 
I 

Total .............. .. .. ..... . .... i---soo-11 Total ... . ................ . ..... . 
Failures (below iO per oont) .. per cent.. 29.6 ii Fallureo1 (clim D) . •.• . •.•. •• per cent •• 

Number 
paad. 

117 
102 
'13 
118 

IOO 
19.6 

If class C, which is regarded as average to doubtful, is included 
among failures 44 per cent would have failed. 

TABIJC 2. 

Point system. 

Class. . -I N~~ber-
pMSed. 

--.--- -

Old system. 

A ................. .. 1 
B . ..... .. ... ... .. .. .1 
c .... .. .... .... ..... ! 

67
1 

All passed 80 or above. 
102 All passed 70 or above, exce t 1--60, 1-60. 
73 36 pM..00 70 per cent; 61.:f per cent would have pM!led 70 per cent; 11 

: D8s9ed 80 per cent; 28 below 70 per oeot; 38.4 per oent would have 
I failed. 

D ......... .. .. .. .... 1 
I 

68 1 3 pUled 70 per oent; 66 below ~per oenL ____ _ 

Judging the point system by the old system, 61.6 per cent of class C 
would have passed 70 per cent and nearly all of class D would have 
failed. 

1 Thomas, 0. E. The Value of the Mental Te.1t and It,, Relation to the Servlre. tT. S. Naval Medlllll 
Bulletin, Ix, No. 2. 

Digitized by Google 



No. l. THOMAS-SCHIER TEST FOR MENTALITY. 69 

We can safely consider those placed in class A or class B to be above 
the minimum grade.in the old system and those placed in class D to 
be below the 70 per cent grade. Just what value to give class C is the 
question, as 61.6 per cent would have passed and 38.4 per cent would 
have failed, according to th~ old Schier. 

The relative value of class C and the 70 per cent minimum of the 
old system is best obtained by a comparison of 12 marines now doing 
duty and who have been carefully marked according to their efficiency. 

TABLE 8.-Twelve marinea 10110 failed to f)a.88 70 per cent Schier. 

-,- -- i . - T~m- -,- Old I New 
No. I Rate. Ser\lce. clency. I system. system. Time. 

-,----- ------- Year~~,--=-1--00-:1.- :, 

: ==::::::::::::::::::::::::::::::::::::::::' 8 1 3 I 50 . 44 ro 
a ••••• do........................................... 2 , a. 6 , Go : 11 28 ' ..... do............. .............. .. .... .. . . . . . .. . 3 ; 3 50 ! 38 16 

f ::::t::::::::::::::::::::::::::::::::::::::::::: g: ~ '. tl I fo :g 
':::::=::::::::::::::~::::::::::::::: : ::: : : : : ::: : : ~ '1· ~. s J ro rs :! 

1: :::::=::::::::::::::::::::::::::::::::::::::::::: ~ f'6 I :g ~ t~ 
M ·~i:::::::::::::: :: ::~~:::::::::~~~: : : :~:~-- ___ :J: .. ~·~·j_ : _~ ___ H 

All are classed in C and D excepting one. 
Only 1 of the 12 is believed to be of the average in efficiency and 

a good soldier; the other 11 are considered by their officers inefficient. 
This comparison would lead us to believe that class C is closer to the 
D type than to the B type. 

TABu: 4.-Tu:ent11·eiuht prisoners who failed to pass 10 per cent Schw. 

Schier. 
N I Educa-o. Offense. 

1 

Conduct. lion. 1----
0ld. New. 

I- Conduct prejudlclal to good order and discipline .... ~I First ...... -Y<-cara4 ----=- -.. -.. -.. --26 

Time. 

2 Theft ..................................................... do....... 5~ 
1 

50 36 ...... .. 
S .... do ..................................................... do....... 00 .. .. .. 22 
~ ..... do ................................................. Second.... 50 49 12 
5 Scandalous l'onduct, rrsl:;tlng arrest.................... First...... 4 30 ............. . 
6 Desertion, 2 speclflraUons .............................. Second.... 8 GO 
1 . :andalous conduct.................................... First...... 2 50 

...... 20 
33 ........ 

: ~.~:e:::::::::::::::::::::::::::::::::::::::::::::::: ·s~g;;cc: ~I ~ 
10 Theft ............................................... ... First...... ti 50 39 

•II 
10 
9 

II Seandalous conduct; as<nult and striking another per· 
son in sen.Jee ............................................ do ...... . 

12 nesertion ................................................. do ...... . 
13 De.ertlan and fraud; 2 specifications .................... Second .. .. 
If D81M'ftlon and fraud ....................................... do ...... . 
15 Theft .................................................. Fourth .. .. 
lfi D&;ertlon.............................................. First .. . .. . 
17 ..... do ...................................... . .............. <lo ..... .. 
18 •.•. • do ................................................. .... do ...... . 
19 D8'ertlon and fraud ........................... .. ...... _ .. rlo ..... .. 
21 \slault and desertion.. ............................... Se<·ond .. . 

~ ¥~~1~_'. '.:::::::::::::::::::: :::::::::: ::: . ::: : : :: :: : 'ii1~t:: ::.: :I 
Zl ne-.ertion ........................... ... . ................. do ...... . 
2-1 t'rautl ................................... ................. do ....... I 

>'I f'roud nnd de-;ortinn .................... ................ .rlo ...... . 
rt Ilefu~lng to oboy orders ................. .. . ............... do ...... . 
2.'I · dalolL~ conduct. ..... .............. .... . ............ do ..... .. 

5 
5 
l 
2 
6 
8 
s 
I 
ll 
8 
~ 

JO 
.1 
5 
I) 

3 
5 
9 

40 
w 
40 
40 
ro 

20 
23 

45 ........ 
45 14 

24 

~I ~~ 
[.Q 49 
;o 41i n I ~~, 
rri ~I 

~g \"' .ji;' 
fO GO 
20 ...... 
GO rn 

13 
7 
9 
q 

11 
15 
8 

10 
II 
15 
g 

26 
3• 

i; Theft and opening mllll. ........... .................... 

1 

... do ...... · ' 

---'-----'------'-...,-=>~~--t 
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Of the 28 prisoners who failed, all are in class C or class D except
ing two in class B. This would further strengthen our belief that 
class C harbors some mental defectives of the serious type. 

It is apparent that if a mental test is to be of any value a defi.nit.e 
line must be drawn between the mentally desirable and undesirable, 
and although no test as yet designed can" exactly fulfill this require
ment it is believed that a line can be established that will exclude the 
greatest number of defectives and a minimum of normals. If by 
such an arbitrar.y standard we occasionally exclude material that will 
prove efficient and desirable but by this same standard we exclude 
the great majority of defectives this weakness is excusable. 

In the point system a wide margin of doubt is established by class 
C, which for service purposes neither accepts nor rejects, and it is 
this very uncertainty that· should be limited if a standard for recruit
ing is to be established. 

I am strongly of the belief, based on the results of 500 examina
tions by the Schier system, that a 70 per cent minimum passing aver
age is not too much to demand of the recruit. There is no doubt that 
a very small percentage-I do not think more than 3 per cent--Of 
men who would be efficient and valuable to the service would be ex
cluded by this arbitrary standard, but this sacrifice is small indeed 
when we exclude, which I believe we do, the great majority of the 
inefficient. 

THE TREATKENT O:F :FRACTURED JUNDIBLES. 

Ry F. L. MORlllY, Acting AAslstant Dl>ntal Surgeon, United States Na,·y . 

Fractures of the jaws are of quite common occurrence in the service 
and are generally the result of blows upon the face from the fist 
either received in fighting or boxing; occasionally a fracture occurs 
coaling ship. 

The inferior maxilla, from its shape, location, and size, is more 
often fractured than any other bone of the face, there being a com
paratively small amount of flesh on this bone which would act as a 
cushion and lessen the liability of fracture. Its shape makes it liable 
t~ fracture through the symphysis or through the socket of the cuspid 
tooth, as the root of this tooth is so long it materially weakens the jaw 
at this point when a blow is received upon the side of the face, and 
through the ramus or neck of the condyle when the blow is received 
upon the chin. . 

Rarely is a jaw fractured in the extraction of teeth; occasionally a 
small portion of the process is fractured in the extraction of multi
rooted teeth whose roots widely diverge. 

A areat ma]· oritv of fractures of the mandible are compounded 
b • 

generally into the mouth; multiple fractures are subject to the great-
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est amount of displacement. Fractures occurring upon both sides 
of the mouth at the same time always present a great amount of 
displacement; the anterior fragment is always displaced downward 
an<l backward; the posterior fragments are drawn slightly inward, 
making the cavity of the mouth smaller. 

The majority of fractures of the body of the bone are oblique, 
except those occun-ing at the symphysis, which are always vertical; 
the bone is also divided obliquely as to its width, the fracture gen
e1..Uy occurs at the expense of the inner plate of the anterior frag
ment and of the outer plate of the posterior fragment. The line 
of fracture through the alveolar process is always vertical, follow· 
ing the direction of the roots of the teeth which would be only very 
slightly oblique in the region of the molars. 

Saliva is always secreted in excessive quantities and, when mixed 
with the discharges from the lacerated tissues, de-composes and 
causes a fetid odor of the breath. 

Various methods and appliances have been introduced for the 
purpose of holding the fractured portions of the jaw in apposition 
and immovable, from the simple four-tailed bandage to the most 
elaborate interdental splint. The vulcanite splint in some form or 
other has been the standard splint with the majority of practitioners 
in the past. 

I am not very enthusiastic about the vulcanite-splint method, as it 
consumes valuable time, and it is very painful to adjust the parts 
temporarily in order to take a plaster impression. A plaster model 
is then made, over which the splint is formed. In this operation the 
frail toothlike edges of the fractured parts are rubbed together, 
breaking off the little spicules of bone and · making the parts more 
difficult to bring into perfect apposition on account of the smooth
ness of the bones and the small granules that have broken off. These 
little granules will produce more or less irritation with subsequent 
inflammation. The splint will take about one day to complete, 
and the patient, of course, must wait until it is completed before 
final adjustment of the parts. The jaw becomes more inflamed 
before it is finally at rest in the splint, and the heat and moisture of 
the mouth, combined with the exudate fro.m the lacerated tissue and 
particles of food working in between the splint and the teeth, in 
five or six weeks produce a condition that is anything but pleasant, 
to say the least. Ofttimes when this splint is remo\'ed, it is found 
that there ii> a slight malocclusion. 

By using Angle's fracture bands nnd orthodontia appliances in the 
si.:< cases of fractured jaws which I have treated since reporting for 
dutv at this station, there have been much better results obtained, 
with less pain and quicker adjustments of the parts. Of course there 
are cases where the fracture bands will not do, e. g., a fracture 
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through the neck of the condyle and edentulous jaws, but of the latter 
we have very few in the service. The bands are kept on hand and 
can be applied, the fractured parts pla-ced in apposition, the teeth 
placed in their normal occlusion, and the patient dismissed in less 
than two hours in the majority of cases. One is almost certain of 
normal occlusion and articulation, and the patient will have full use 
of bis jaws in a few days after removing the appliances; tincture of 
iodin is applied every second day, and, by the use of washes, the 
mouth can be kept in a cleanly condition. A Barton bandage is ap
plied for the first two or three weeks to relieve the strain of the wires 
on the teeth. The patients had very little pain with this appliance, 
and after a few days the inflammation subsided; they also have little 
trouble in eating soft and liquid food, and after a few da.ys seem not 
to mind the appliances. 

The following is a resume of the cases that I have treated, with a 
short history .of each: 

GOJJe No.1. P-. Coal passer. December 2, 1914, compound frac
ture of the mandible through the socket of the left cuspid tooth. The 
patient had a full set of teeth. The length of the root of this tooth 
made this the weakest point of the jaw. Cause of the fracture, a blow 
on the left side of the face, received in a fight; had not the tooth been 
knocked from the mouth aild lost I would have attempted to replant 
it. Displacement slight, the anterior portion being drawn slightly 
downward; the line of fracture was almost vertical. 

I used Angle's "D" bands for the molars a.nd Angle's threaded 
arch bar; removed the nuts from the arch bar, and placed the arch bar 
through the tubes on the " D " bands, then replaced the nuts, reversed 
on the arch bar. After removing the small granules of bone and 
process which had been broken off the frail edges of the tooth socket, 
I placed the "D" bands on the first molars, fastening them securely; 
then brought the parts in apposition and screwing up the nut.s drew 
the ends of fractured bone firmly together. I then ligated the other 
teeth to the arch bar with Angle's ligature wire. The jaws were 
then placed in occlusion, and held in this position with a Barton 
bandage for two weeks, the bandage being changed every second day 
and the gums painted with iodin. The wire and the bands were kept 
on the teeth until December 31, 1914, the patient being instructed to 
use care in chewing or biting hard substances; after removal of the 
appliances the patient had good use of his jaws and normal occlusion. 

GOJJe No. e. N-. Fireman second class. December 29, 1914, com
pound fracture of the mandible at the left side, between the second 
and third molar. Cause, fighting. 

Placed Angle's fracture bands on the second molars on the left side 
and on the first bicuspids on the right side, superior and inferior. 
Brought the fractured parts in apposition, and the teeth in occlusion; 
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wired both jaws in occlusion by figure-of-eight wire around the lugs 
on the bands; also applied a Barton bandage to relieve the strain on 
the teeth. 

Inflammation subsided in a few days, and very little pain or incon
renience was experienced from the appliance. 

Painted the gums and changed the bandage every second day. 
Bandage removed in 21 days, and the wires in 33 days. Patient 
t.ble to eat soft food; occlusion and articulation good. 

l'tUe No. 3. ~. Machinist's mate, first class. January 23, 1915. 
History of syphilis. Simple fracture of the mandible on the left 
side; between the second bicuspid and the second molar, the first 
molar having been extracted previously, which weakened the jaw at 
this point. Very slight displacement, and very little pain caused; the 
patient did not realize that the jaw was broken until the second day 
after the accident. Line of fracture was downward and backward, 
terminating at the groove for the facial artery. 

Placed Angle's fracture bands on the left first bicuspids and on 
the second molars. Used a Barton bandage for 12 days to relieve 
the strain on the teeth. Removed the wires and appliances March 3, 
1915; jaw very weak on that side; no doubt the delayed union was 
due to patient having had syphilis. Patient dismissed March 18, 
articulation normal and use of jaws normal. 

Oase No. 4, E-. Baker, second class. History of syphilis. 
.January 9, 1915. Double compound fracture of the mandible; cause, 
fighting. 

Patient received 10 days after the fracture occurred; mouth in 
extremely foul condition; pus oozing from the lacerated tissue at 
the site of both fractures, and tissues much inflamed. Patient had 
had no treatment since the fracture, except a loosely applied Barton 
bandage. The frail edges of the bones were worn smooth by rubbing 
together, which made it very difficult to procure perfect adaptation 
of the parts. 

Lower right second molar missing, fracture occurring at this 
point; the lower left second bicuspid and the first molar missing, 
fracture on this side occurring at this weakened point. Tissues 
swollen and very sore; loss of sensation in the lower lip and on the 
chin. 

Placed Angle's fracture bands on the right inferior first molar and 
right superior second molar, and left inferior second molar and 
superior first molar. Placed the parts in as nearly normal position 
as possible. as the patient had a bad case of malocclusion Class 111, 
and the inferior incisors locked labially to the superior incisors. 
By wiring the bands together I held the jaws in occlusion; also 
wired· the opposing teeth together to hold the parts more firmly in 

16215-1~ 
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position. Applied the Barton bandage to aid in holding the jaws 
more firmly and relieve the tension on the teeth. 

After the jaws were wired in position there was a roentgenogram 
taken which showed that the jaws were in almost perfect occlu
sion, which was very remarkable considering the degree of fracture 
and the length of time intervening between the fracture and 
treatment. 

Removed the bandage, February 16, 1915, and the wires and appli
ances March 3, 1915. Jaws very weak; patient tmable to use the 
jaws for about 10 days; but they gradually grew stronger and when 
he was dismissed he had good use of them. 

Case No. 6. H-. Yoeman, third class. May 8~ 1915. Compound 
fracture of the mandible, between the first and second bicuspid, left 
side. Cause, fighting. Line of fracture, almost ,·ertical. 

Placed fracture bands on the first molars on each side and wires on 
the left bicuspids; placed the jaws in occlusion and wired bands in 
place; also applied a Barton bandage for 10 days. Removed the 
appliances in 35 days; the two bicuspids were slightly weak on 
account of the alveolar process between them having exfoliated, hut 
they gradually grew stronger. 

Case .Vo. 6. P-. Apprentice seaman. Fracture of the ascending 
ramus, May 12, 1915. Patient received May 22, 1915. for treatment. 

Placed Angle's fracture bands on the first molars on the left side 
and on the second molars on the right; wired the teeth also, to hold 
more firmly, and applied a Barton bandage. Removed the bandages 
June 12, 1915, and the wires June 24, 1915. The jaws were soon in 
their normal condition and use of them good. 

In all of the above cases the mouth and gums remained in a normal, 
healthy condition, and articulation and occlusion as before injury. 
The application of the wires and appliances was completed in less 
than two hours ; the bandages were changed elcry second day and the 
gums painted with iodin. 

In both No. 3 and 4, gil"ing a past history of syphilis, there was a 
delay in bone formation. 

I am sure we had better results with thi8 method than with the 
vulcanite splint method . and good r<'snlts in all cnses. 

DIVING OPERATIONS IN CONNECTION WITH THE SALVAGE OP THE 
U. S. S. "F-4." 

By 0 . R. W. J.'ur.scu, Pa1<11ed As•lstant Surgeon, United States Navy. 

The ventilation of the helmet was accomplished by utilizing com
pressed air taken from torpedo flasks. In diving to depths below 100 
feet 12 flasks were nsed .. Figure 1 is a digram to show the method 
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of air supply to the divers in deep water and to the recompression 
chamber. The air was obtained from a bank of 12 torpedo air flasks, 
each flask havipg a capacity of 11 cubic feet and charged to 2,600 
pounds per square inch on the U. S. S. Mary/land and the U. S.S. 
Alert by torpedo air compressors. Care was taken to have the air 
in the ftasks as pure as possible. This was obtained by delivering 
outboard air to the intake of the air compressor. On the Maryland 
air to the compressors was taken from a large wind-sail leading down 
to the intake of the compressors. On the Alert the intake of the 
rompressors was outboard. The air was strained through six Navy 
Standard air separators before being stored in the torpedo air flasks. 
and the air in the flasks was allowed to cool before using. Castor 
oil was used as a lubricant for the compressors and the smallest prac
ticable amount used, with the compressors charging so as to insure 
freedom from oil fumes. 

The arrangement of the 12 torpedo air flasks installed on an ordi
nary coal barge W88 88 follows : 

Four were connected on the line all of the time by one-half inch 
flexible copper tubing (regular torpedo charging pipe). For div
ing the air could be conducted from one or from all four flasks 
through vah-e No.1, reducing \'alve; valves Nos. 2 and 3, safety valves; 
and into the supply tank (2 cubic feet testing tank); then to the mani
fold, which was arranged so as to supply four divers at the same time 
if necessary. The supply tank allowed air to back up~ keeping the 
tmpply constant and forming a cushion to protect the line should the 
delivery be interrupted from any cause. The safety was set to pre
vent any oversupply of air and gages were installed on several points 
in the line, as shown, for convenience in controlling the pressure. A 
second means of getting air to the manifold was through valve No. 4 
llDd valves Nos. 3 and 5. Should the reducers in this path fail in 
operation, a by-pass was provided through valve No. 6. The supply 
was thus obtained through any one of the three paths, and should one 
line fail another could be put into operation immediately. The re
compression chamber was connected up o,·er the same paths as the 
diving manifold and supplied through valve No. 7, by means of 
which, together with an exhaust valve, the pressure was controlled 
and the air renewed as required. · 

In the first five dives the by-pass was not irstalled. It was found, 
however, in dives .Nos. 4 and 5, made at the same time, that the re
ducing vakes were not altogether satisfactory and that the hy·pa.$ 
was necessary. 

For diving in less depths than 100 feet only four torpedo air 
flasks were used. These were installed in a motor sailin~ launch 
which could be more readily maneuvered than the coal barge. Fi~nre 
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2 is a diagram to show arrangement of air supply on the motor sail
ing launch. Air from the charged torpedo air flasks is conducted by 
flexible copper tubing to the manifolds (1); fro~ this it passes 
valves (2) and (3) to the air cell (4), fitted with a gauge for regu
lating pressure. The cell acts as a low-pressure accumulator, serves 
to keep the flow constant, and furnishes a cushion in case of backing 
up of the pressure. The air is distributed to the divers' hose through 
valves (5) and (6); no reducing valve was utilized, the flow of air 
to the divers being regulated by valves (2) and (3). The necessity 
for two valves was in case one failed to operate. The forward part 
of the launch was decked over by boards placed on the thwarts, and 
the diving ladder hooked on the gunwale amidships on either side. 
With this arrangement two divers may operate at the same time. 

Sufficient pressure on the low-pressure air line, above water pres
sure, had to be maintained to insure a proper circulation of air 
through the diver's helmet. The low-pressure gage was usually 
set at 50 pounds, and as the diver descended the pressure was raised 
slowly, 25 pounds at a time, instead of setting it at the maximum 
required pressure at once. · 

Pressure was allowed to fall 25 pounds at a time as the diver 
ascended, depending on his depth, the object being to pren-nt strain 
on the diving hose. 

In the first five dives the maximum water pre.ssure was estimated 
from 130 to 138 pounds per square inch excess pressure. The low
pressure air line was maintained at 225 pound>i while the diver was 
at his maximum depth. As the diver progressed, however, it was 
found that 175 pounds on the low-pressure line supplies adequate air 
for one diver at 275 feet. In diving to the shallower depths (less than 
100 feet) from the motor sailing launch with two divers down at the 
same time, the maximum pressure necessary on the air cell was 100 
pounds. The fine adjustment of air supply was made by the diver 
himself by means of the Stillson air control rnlve interposed in the 
diving hose 3 feet from the diver's helmet. 

At no time did the divers suft'er from lack of ventilation. There 
was always an abundance of air and the air used was in accordance 

· h h · 1 1 1 · . 4 ~ [i (depth of sea water )1 wit t eoretiea ca cu at1on, i. e., .o X + 33 J 
cubic feet was considered the maximum nece.ssary a.mount of air per 
minute to keep the C02 in the diver's helmet at or below 1 per cent of 
an atmosphere with the diver at hard work. 

The pressure in the torpedo air flask was not allowed to fall below 
500 pounds per square inch before another flask was opened into the 
line. 
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The length of time for each flask was estimated as follows: 
C-capacity of torpedo air flask. 
A-atmospheres excess pressure in flask. 
W-depth of water. 
D-number of divers. 

77 

One atmosphere of the torpedo air flask was considered necessary 
to charge the helmet and hose to the pressure of the water. Hence in 
an 11 cubic foot flask charged to 2,500 pounds: 

C=ll cubic feet. 
A=171as500 pounds were left in the flask. 

111-34=137 torpedo air flask atmospheres available for helmet 
ventilation or 136, allowing one atmosphere for charging helmet and 
hose. Hence in a dive to W =300 feet, one 11 cubic foot flask should 
last 

Cx(A-35) 

Dx4.sx( 1+:) 
or 

11 x (171-35) 

1X4.5( 1+ 3~~) 
or~::=32 minutes for each 11 cubic foot air flask charged to 2,500 

pounds if used at the rate of 4.5 cubic feet per minute, measured at the 
working pressure of 300 feet of sea water .. 

For the ordinary dive at 275 to 300 feet approximately .two .fully 
charged air ilasks were used by one di fer in the ordinary 20 to 30 
minute dive, including decompression time in water. As fast as flasks 
were emptied they were immediately sent to the ships, where they were 
recharged and returned. 

PHYSJ~AL CONDITION OF THE DIVERS. 

A careful physical examination of the divers on April 14, 1915, 
showed: 

Crilley-In good physical condition. 
Nielson-In good physical condition. 
Loughman-In gOod physical condition. 
Drellishak-Rapid pulse (90) and a reduplication of the first heart 

sound. It was considered from previous experience in Drellishak's 
case that he could do the experimental diving and show no ill effects. 
After consultation with the medical officers of the JI aryl<vnd it wa8 
decided to use him in his regnlar turn. 
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Nielson. Drelllshak. Crllley. 
---------1----1----,--

Hell?ht •......•.........•.................... . .................. lncties .. 
~~~t ...... ................................................. pounds .. 

67 ~ 1.f2 

Mean ..... ......................................... . ........ inrhes .. 36 33 

N~~~~~::::::: ::::::::: :::::::::::::: :::::::::::::::: :: ::: ~~ :::: 
f!fi'!:.·.::::: ::::::::::::::::::::::::::::::::::::::::: : ::::::: ~:: :: fl 

Ml 
31 
14 
Uli 

11 10 
Rls:ht forearm ..... .................................. . ......... ... do ... . 
Left forearm ........................................... ... ........ do .. .. 
Waist ...... ..... .. ....... . ....................................... do ... . 

11 lOi 
lOJ 10 
30 211 

Hlps .......... .. . .......... . ... . . . . ... ....... . ........ ... ........ do ... . 

EgfL~~-::::: ::::::::::: :: ::::::::::::::::::::::::::::::::::::: ~~:::: 
f!f~!~1.0." ." .":::::::::: : :::::::: ::::::::::::::: :::::::::::::::: : ~~ :::: 

36 ~t 19 
13t 14 
13 

~ 9 

~. J . 

DECOMPRF.SSION. 

Stage decompression was used in all the dives. Owing to a tend
ency to rough weather and the great discomfort to the divers on the 
decompression ladder, the shortest reasonably safe decompression 
time in water was deemed advisable. In the salvage work on the 
Empreaa of Ireland men were brought up from 165 feet after a 30-
minute exposure without decompression and placed in a recompres
sion chamber, pressure applied corresponding to 165 feet, and they 
were decompressed in this chamber according to the British Admi· 
ralty tables with no ill effects, very few minutes elapsing, however, 
before they were in the chamber and under pressure. 

According to the theory of stage decompression, if pressure is re
duced so that: 

Absolute pressure : reduced absolute pressure=2.3: 1 no symptoms 
of caisson disease will result. 

In figuring the first step for a 300-foot dive, taking into account 
atmospheric presmire of 14.7 pounds to the square inch, equality ex
pressed in terms of sea water 33 feet: 

333 : :11=2.3 : 1 
or 

2.3 :11=333 
ai=145 

145-33 (atmospheric pressure)=112 feet for the first stop. In all 
cases where decompression is hurried the only safe way is to skip the 
first stops. Hence our first stop on decompression was taken at 90 
feet. With a recompression chamber ready for immediate use and 
previous experience in deep work, together with the experience of th• 
divers on the Empreaa of Ireland, this was considered safe as far u 
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ca~n disease was concerned, and lessened the likelihood of oxygen 
poisoning . 

. For arrangement of 
decompression ladder and 
descending line see fig
m-e :3. 

The only alarming attack 
of caisson disease was in 
Loughman 's case. (See dive 
No. 4.) · None of the cases 
showed any paralytic symp
toms; no case of sand hog's 
itch was observed in any 
of the diving, which was 
contrary to our experience 
in the diving tank. Lough
man did show subcutane
ou hemorrhages, however. 
Joint pains were observed. 
Vertigo, nausea, vomiting, 
and gastric distention were 
experienced by all the 
diYers except Crilley, and 
these occurred with and 
without joint pains. Symp
toms of caisson disease were 
as a rule delayed and did 
not come on until some time 
a&r pressure was normal. 
On the whole the symptoms 
of caisson disease were more 
8evere than those experi
enood in the experimental 
tank diving. No real deep 
diving should be undertaken 
without a recompression 
tank ready for immediate 
DBe. It is considered im
practicable on the whole, 
however, to set a decompres
sion time in water that will 
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obviate all symptoms of Fl&. 3.-0ecompresslon ladder and descendln& line. 
caisson disease and make 
diving practicable in great depths, unless the exposure to high pres
sure is short. 
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DIVING TELEPHONES. 

The Stillson three-wire · diving telephones were used in all the 
diving. Communication with the divers was maintained at all times, 
and this type of telephone was found very satisfactory. 

LOCAL CONDITIONS. 

Aside from a tendency to rough weather at times, local conditions 
were ideal. The water was clear, with a surface temperature of 70° F., 
and there was practically no tide. On a clear day it was possible to 
see 100 feet below the surface with a water glass. The divers state 
that at a depth of 300 feet on a bright, sUDDy day it was possible to 
see the entire length of the submarine, and with the sun overcast it 
was possible to see about 40 feet. 

DIVE NO. 1. APRIL 14, 191:>. 

Depth of water, 288 to 306 feet. No descending line used, the diver 
descending on one of the steel cables passed underneath the sub
marine. Line tending at an angle instead of straight up and dowa. 

Diver, Frank Crilley, chief gunner's mate, United States Navy. 
Entered water, 9.52 a. m. 
On submarine F-4. 10 a. m. 
Started ascent, 10.14 a. m. 

On decompression ladder: 
Bottom rung, 00 feet, 10.17 a. ID. 

Second rung, 80 feet , 10.21 a. ID. 

Third rung, 70 feet, 10.24 a. m. 
Fourth rung, 60 feet, 10.29 a. m. 
Fifth rung, 50 feet, 10.36 a. m. 
Sixth rung, 40 feet, 10.46 a. m. 
Seventh rung, 80 feet, lLOl a. m. 
Eighth rung, 20 feet, 11.21 a. m. 
Ninth rung, 10 feet, 11.41 11. m. 
Surfuce, 12.01 p. m. 

On coming to the surface it was found that some water had entered 
the diver's suit by way of the cuffs, due to the diver working with m. 
hands over his head. The diver was wet and cold . but otherwise 
showed no ill effects from his dive. He reported a ha.rd, sandy, flat 
bottom, with very little coral formation. No work was attempted on 
this dive outside of getting to different parts of the submarine. 

DIVE NO. 2. APRIL 14, 1915. 

Conditions same as for dive No. 1. Depth of water, from 288 to 
306 feet. 
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Diver, F. C. G. Nielson, chief gunner's mate, Unit.ed States Navy. 
Entered water, 2.26 p. m. 
On bottom, 2.84 p. m. 
Started ascent, 2.55 p. m. 

On decompression ladder: 
Bottom rung, 00 feet, 3 p. m. 
Second rung, 80 feet, 3.01 p. m. 
Third rung, 70 feet, 3.04 p. m. 
Fourth rung, 60 feet, 8.11 p. m. 
Fifth rung, 50 feet, 3.21 p. m. 
Sixth rung, 40 feet, 3.81 p. m. 
Seventh rung, 80 feet, 3.46 p. m. 
Eighth rung, 20 feet, 4.06 p. m. 
Ninth rung, 10 feet, 4.26 p. m. 
Surface, 4.46 p. m. 

No ill eft'ects were noticed. Diver was wet and chilly, otherwise 
normal. Nielson made a thorough exploration of the submarine, 
crawling over it and walking about. 

l>J\'E NO. :I. APRIL 111, 191fi • 

.Hade under same conditions as dives 1 and 2. Depth of wa•, 
288 to 806 feet. 

Diver, S. J . Drellishak, chief gunner's mate, United States Navy. 
Entered water, 3.17 p. ni. 

On bottom, 3.21 p. m. 
Started ascent, 3.39 '" 01. 

On decompression ladder: 
Bottom rung, 00 feet, 3.48 p. m. 
Second rung, 80 feet, 3.56 p. m. 
Third rung, 70 feet, S.59 p . m. 
ll'oartb rung, 60 feet, 4.6' p. m. 
Flltb rung, 50 feet, 4.14 p. m. 
Slxth rung, 40 feet, 4.24 p. m. 
Seventh rung, 30 feet, 4.39 p. m. 
Eighth rung, 20 feet, 4.56 p. m. 
Ninth rung, 10 feet, 6.16 p. m. 
Surface, 5.36 feet. 

Drellishak expended considerable effort in looking things over on 
the bottom. Five minutes after coming to the surface he was taken 
with slight pain in the shoulder and elbow joints. He was placed in 
the recompression chamber at 5.40 p. m., Mr. Stillson accompaning 
him, and pressure applied as follows: · 

P~e 17i pounds at 5.41 p. m. 
Pressure 10 pounds at 5.56 p. m. 
Pressure 5 pounds at 6.11 p. m. 
Out of chamber, 6.13 p. m. 
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Drellishak was evidently all right after this dive, although a little 
tired and exhausted. At 12 p. m. he was again seized with pains in 
the shoulder and elbow joints. At 1 a. m. he was again replaced in 
the recompression chamber, as pains had by this time become very 
severe. Crilley accompanied him. The pressure was run up to 30 
pounds, when all symptoms of pain disappeared. Three hours were 
spent in decompressing from 30 pounds. Upon removal from cham
ber diver's condition was good, all symptoms had disappeared and 
did not return. Pulse was a little rapid (94) for the next day. 

DIVE NO. 4. APRIL 17,_ 1915. 

Conditions same as for dives 1, 2, and 3. Depth of water, 288 to 
306 feet. 

Diver, W. F . Loughman, chief gunner's mate, United States Na.y. 

Mntered water, 10.39 a. m. 
On bottom, 11.12 a. 111. 

Diver spent 15 minutes at 90 feet adjusting apparatus, etc. Began 
ascent at 11.24 a. m., but found himself foul at 250 feet. He de
rroended to the bottom again to try to clear himself, but was UDSUC· 

cessful. Began ascent again at 11.35 a. m. and remained at a d!fda 
of 260 feet. Diver Crilley was then sent down. Loughman 11u 
cleared and brought up to the depth of 100 feet at 2.25 p. m. Instead 1 

of remaining and undergoing his decompression, Loughman, in 
spite of all telephone instructions, climbed up the decompression 
ladder of his own accord to the depth of 60 feet, which he readied 
at2.45 p. m. 

Observations were made through water glass. 
At 2.50 p. m. he had climbed up to the depth of 40 feet. Here he 

stopped and collapsed at 3.05 p. m., failing to answer the telephone. 
He was brought to the surface at once, diving suit, weights, and 
clothes were cut from him. Upon his first arrival 1tt the surface he 
was conscious and able to talk, but he collapsed a moment later. He , 
was rushed into the recompression chamber and the pressure run up 
to 75 pounds. 

TIME IN BEOOKPRESSION CHAKBER.-Entered chamber at 3.lOi p. m .. 
accompanied by Passed Assistant Surgeons Harry A. Garrison and 
G. R. W. French, United States Navy, and Diver Crilley. Loughman 
was unconscious, cyanotic, not breathing, and pulse not palpable. , 
Artificial respiration started as pressure was applied. Strychnin · 
given hypodermically. Patient suddenly recovered as pressure 
reached 75 pounds. At 3.14 p. m. patient conscious, breathing, and 
sitting up; rational, and evidently all right. 
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Pressure applied to recompression chamber: 
i5 pounds at 3.14 p. m. 
70 pounds at 8.18 p. m. 
75 pounds at 8.181 p. m. 
70 pounds at 8.20 p. m. 
60 pounds at 8.25 p. m. 
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It was realized that because of prolonged exposure at high pressure 
pneumonia was likely to result, and pressure was reduced as rapidly 
as pos&ble to obviate this danger. 

57i pounds at 8.80 p. m. 
50 pounds at 8.86 p. m. 
45 pounds at 8.48 p. m. 
40 pounds at 3.47 p. m. 
35 pounds at 8.:>2 p. m. 
80 pounds at 4.02 p. m. 
:l5 pounds at 4.17 p. m. 
20 pound<; at 4.87 p. m. 

Decompression 11t this time had been progressing well. Loughman 
showed no untoward symptoms, was sitting up and cheerful, and had 
telephoned the condition of all lines on the submarine to Mr. Stillson. 
At the pressm·e of 20 polUlds he was seized with an attack of joint 
pains in both knees, so the pressure was increased. The pressure at 
4.58 p. m. was 25 pounds. Loughman was relieved of joint pains and 
was apparently all right. 

24 pounds at 5.07 p. m. 
24 pounds at 5.35 p. m. 
23 pounds at 5.87 p. m. 
22! pounds at 5.40 p. m. 
21 pounds at 5.!50 p. m. 
20 pounds at 5.M p. m. 

At 20 pounds joint pains again became severe. Pressure increased 
to_ 25 polUlds. 

25 pounc111 at 5.:>7 p. m. 

Untoward symptoms; vomiting, and pains in abdomen. 
80 pounds at 5.59 p. m. 

A second attack of vomiting resulted some minutes after pl'eSSUre 
was increased. 

87 i pounds at 6.oo· p. 111. 

SO pounds at 6.10 p. ru. 
25 pounds at 6.18 p. m. 
20 pounds at 6.25 p. m. 
18 pounds a.t 6.28 p. m. 

Joint pains marked. 
20 pounds at 6.29! p. m. 
22i pounds at 6.30 p. m. 

Digitized by Google 



84 FBENOB-DIVING OPDATIONS ON F4. 

20 pounds at 6.41 p. m. 
22J pounds at 6.45 p. m. 
25 pounds at 6.47 p. m. 
SO pounds at 6.52 p. m. 
SS pounds at 7.05 p. m. 
35 pounds at 7.16 p. m. 
SO pounds at 7.25 p. m. 

Vol.1 

Patient's ~ondition not exceedingly good. The only symptoms, 
hO\vever, were the joint pains, which caused him to kick and scream. 
No other untoward symptoms were present, as vomiting had ceased 
by this time. 

26 pounds at 7.32 p. m. 
22! pounds at 7.40 p. m. 
20 pounds at 7.49 p. m. 
22! pounds at 8.08 p. m. 
211 pounds at 8.10 p. m. 

Joint pains persist. 
After consultation with Dr. Garrison and Dr. Curl it was decided 

that the chamber had been worked to the limit. It was decided to 
decompress by gradual instead of stage decompression. 

20 pounds at 9.03 p. m. 
18 pounds at 9.14 p. m. 
17 pounds at 9.38 p. m. 
16 pounds at 9.59 p. m. 
15 pounds at 10.20 p. m. 
14 pounds at 10.35 p. m. 
18 pounds at 10.t!O p. m. 
12 pounds at 11.00 p. m. 
10 pounds at 11.14 p. m. 
9 pounds at 11.23 p. m. 
8 pounds at 11.82 p. m. 
7 pounds at 11.40 p. m. 
6 pounds at 11.48 p. m. 
5 pounds at 11.56 p. m. 
4 pounds at 12.00 a. m. 
S pounds at 12.12 a. m. 
2 pounds at 12.18 a. m. 
1 ponntl nt 12.26 a. m. 

Patient was removed from the recompression chamber and taken 
to the sick bay of the Maryland. It was realiz~d that the patient was 
not completely desaturated and was suffering from a severe attack 
of caisson disease. There was no central involvement, i.e., no paraly
sis of any sort, and it was considered that the best chance for the 
patient was by other means of treatment. 

April 18, 1915. Upon removal from chamber patient was con
scious and complaining bitterly of joint pains. His condition be
came worse during the next three hours as a result of caisson dis-
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ease. Large areas of subcutaneous hemorrhages appeared over chest 
and abdomen; body was cold, and the pulse was not palpable ut the 
wrist. Given morphin hypodermically. 

Treatment: Hypodermoclysis, proctoclysis, and intravenous in
fusions of normal salt solution and adrenalin. Only 50 c. c. of urine 
were secreted during the first 24 hours, which contained a large 
amount of blood and many blood and epithelial casts. Temperature 
sllbnormal. Patient's condition precarious. Given morphin to re
lieve pain, which was extreme. Vomiting at' intervals. Inhalations 
of oxygen given. 

April 19, 1915. Patient recovering from his extreme shock, hemor
rhagic areas fading, marked distention of abdomen and extreme 
tenderness over stomach; joint and bone symptoms severe, especially 
over back and chest, and unable to be moved on account of pain. 
Three hundred c. c. of urine voided; still contains blood and casts. 

April 20, 1915. Patient's general condition markedly improved. 
Pulse full and strong; marked tympanites present, but this was 
readily relieved by rectal tube and pituitrin. Careful physical ex-

• amination to-day shows a typical bronchopneumonia of both lungs. 
Urine normal in amount. Contains a trace of albumin, hyaline and 
granular casts, and many leukocytes. The clinical picture from this 
time on presented that of a typical bronchopneumonia. Patient in 
good condition. Expectoration and cough slight. The case ran an 
uneventful course. He improved gradually and at no time after April 
20 did his condition seem precarious. 

May 5, 1915. Patient convalescent and able to sit up. Appetite 
good and no after effects from his attack of caisson disease. Urine 
showed occasional granular casts and a few white cells. Examination 

. showed a small amount of fluid in left pleural sac. Transferred this 
date to the U. S. Army transport Sheridan for further treat
ment to the United States naval hospital, Mare Island, Cal. 

June 30, 1915. Patient has completely recovered with no ill effects. 

DIVE NO. 5 . APRIL 17, 1915. 

( Crllley's rescue <live. ) 

Conditions same as dive No. 4, except that there were two divers 
down at once. Greatest depth of dive estimated at 265 feet. 

Crilley entered the water at 12 noon. He was working on Lough
man 's line for about one hour at depths ranging from 265to120 feet. 
Accurate time of various depths could not be taken as too many 
emergencies were arising. At 1.09 p. m. he had the lines cleared and 
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started to come to the surface for another line to make fast to Lough
man 's line. 

70 feet at 1.10 p. m. 
65 feet at 1.19 p. m. 
60 feet at 1.21 p. m. 
55 feet at 1.28 p. m. 
00 feet at 1.26 p. m. 
46 feet at 1.29 p. m. 
40 feet at 1.32 p. m, 
85 feet at L40 p. m. 
Surface at 1.00 p. m. 

Change of lines made and Crilley stiu·ted down again instantly. 
120 feet at 1.51 p. m. 
Surface at 1.58 p. m. 
15 feet at 1.55 p. m. 
10 feet at 2.04 p. m. 
Surface at 2.11 p . m. 

Diver was working on fouled lines at these estimated depths during 
this time. 

Crilley was placed in the recompression chamber and pressure nm. 
to 30 pounds. He was decompressed rapidly in order to have the 
chamber for Loughman, coming out at 3.07 p. m. Not knowing the 
exact depths and stops that Crilley had made, it was decided to agt.it. 
take him to the recompr~sion chamber with Loughman, Dr. Gani
son, and the writer. It would be inadvisable to lower pressure on 
Loughman and take Crilley into the chamber in case he should lats 
develop caisson disease. 

See dive No. 4 for recompression-chamber time. In chamber, Drs. 
Garrison and French, divers Crilley and Loughman. 

EFFECTs.-Dr. Garrison. In taking pressure suddenly Dr. Garrison 
failed to clear his ears quickly enough on the first ten pounds and 
bled a little from the nose. Examination the next morning showed 
that he had sustained a rupture of both ear drums. The perforations 
were slight, and healed in a week without affecting his hearing. No 
symptoms of caisson disease. 

Dr. French. Six hours after coming out of chamber Dr. French 
developed bone pain in left tibia, especially about the knee. Pains 
wore off in about fifteen hours. 

Diver Crilley. Joint pains in both elbows. Wore off in about fivi! 
hours. 

DIVE NO. 6. MAY 7, 19111. 

Diver, F. C. G. Nielson, chief gunner's mate, United States Navy. 
Depth of water, 270 to 275 feet. 

Enter,~<l wuter at 4.22 p. m. 
On bottom ut 4.27 p. m. 
8turted ascent nt 4.42 p. m. 
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On decompression ladder: 
Bottom rung, 90 feet, 4.48 p. m. 
Second rung, 80 feet, 4.51 p. m. 
Third rung, 70 feet, 4.55 p. m. 
Fourth rung, 60 feet, 5.00 p. m. 
1''1fth rung, 50 feet, 5.07 p. m. 
~lxth rung, 40 feet, 5.17 p. ru. 
~e,·enth run~. 30 feet, 5.32 p. m. 
1<;1ghth rung, 20 feet, 5.52 p. m. 
1'\inth rung, 10 feet, 6.12 p. m. 
~urface, 6.32 p. m. 

No ill effects from this dive. 
(NOTE.-Ueguinr de11cendlug line mied In this dive and In all following dives.) 

Nielson landed about 40 feet from the inshore side of the subme.· 
rine and walked over to her to get position of her lifting cables. 
Sun ornrcast and diver could see about 40 feet on the bottom. 

DIVE NO, 7. HAY s, 1916. 

Diver, Crilley. Depth of water 270 to 275 feet. 
Entered water 4.07 p. m. 
On bottom 4.12 p. m. 
Sturted ul!cent 4.39 p. m. 

On decompression ladder: 
Bottom rung, 90 feet, 4.45 p. m. 
~~nd rung, 80 feet, 4.48 p. m. 
'.rhlnl rung, 70 feet, 4.58 p. m. 
Fourth rung, 60 feet, 5 p. 111. 

Fifth rung, 50 feet, 5.10 p. m. 
Sixth rung, 40 feet, 5.20 p. m. 
Seventh rung, 30 feet, 5.35 p. m. 
Eighth rung, 20 feet, 5.55 p. m . 
.Ninth rung, 10 feet, 6.15 p. m. 
Surface, 6.40 p. m. 

No ill effects. Diver landed on offshore side of submarine, walked 
about and explored lines. No extra hard exertion on this dive. 

DIVE NO. 8. MAY 9, 1916. 

Diver, Drellishak. Depth of water 270 to 275 feet. 
Entered wnter 4.0'J p. m. 
On bottom 4.13 p. m. 
~tnrte.1 nscent 4.32 p. m. 

On decompression ladder: 
Bottom rung, 90 feet, 4.37 p. m. 
Second rung, 80 feet, 4.40 p. m. 
Third rung, 70 feet, 4.45 Jl. m. 
Fourth rung, 60 feet, 4.5:.! JI. 111. 

Fifth rung, 50 feet, 5.0'2 p. m. 
Sixth rung, 40 feet, 5.1?. p. m. 
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Seventh rung, SO feet, 5.27 p. m. 
Eighth rung, 20 feet, 5.47 p. m. 
Ninth rung, 10 feet, 6.07 p. m. 
Surface, 6.32 p. m. 

Vol.L I 

Careful physical examination was made of Drellishak at 10 a. m. 
Pulse 92 and regular; blood presmire, 120. Slight reduplication of 
first heart sound. On arrival at the surface, pulse 90, with tendency 
to drop an occasional beat. Otherwise he seemed to be in good 
condition. At 7.45 p. m. he was suddenly seized with dizziness and 
nausea; he staggered about and was hurried to the recompression 
chamber. Pulse 75 and very irregular. 

In recompression chamber with Mr. Stillson: 
25 pounds at 7.55 p. m. 
22i pounds at 8.10 p. m. 
20 pounds at 8.18 p. m. 
15 pounds at 8.35 I>· m. 
10 pounds at 8.55 p, m. 
5 pounds at 9.25 p. m. 
Out at 9.55 p. m. 

Examination showed pulse to be 75, with irregular dropping of 
every third or fourth beat. Given strychnin and tincture of digitalis 
at 11 p. m. and kept at absolute rest. Feeling better at the end of 94 
hours and allowed to get up. Slight gastric distention and stomadi 
deranged for three days, at the end of which time heart was again tt1· 
ular with reduplication of first heart sound. Drellishak was a race
boat man in 1907 and has not been in the best physical condition 
since leaving New York. 

DIVE NO. O. MAY to, 19tr.. 

Diver, Nielson. Depth of water, 270 to 275 feet. 
Entered water at 11.55 a. m. 
On bottom, 11.58 a. m. 
Started ascent, 12.26 p. m. 
Reached 250 feet, 12.27 p. m. 
Started down, 12.28 p. m. 
On bottom, 12.29 p. m. 
Started ascent, 12.32 p. m. 

On decompression ladder: 
Bottom rung, 90 feet, 12.36 p. m. 
Second rung, 80 feet, 12.48 p. m. 
Third rung, 70 feet, 1 p. m. 
Fourth rung, 60 feet, 1.10 p. m. 
Fifth rung, 00 feet, 1.20 p. m. 
Sixth rung, 40 feet, 1.35 p. m. 
Seventh rung, 30 feet, 1.00 p. m. · 
Eighth rung, 20 feet, 2.15 p. m. 
Ninth rung, 10 feet, 2.40 p. m. 
Surface, 3.05 p. m. 
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Placed in recompresfilon chamber accompanied by Dr. French. 
In recompression chamber: 

25 pounds at 3.10 p. m. 
20 pounds at 3.15 p. m. 
15 pounds at 3.25 p. m. 
10 pounds at S.45 p. m. 

5 pounds at 4.10 p. m. 
Out, 4.35 p. m. 

89 

In this dive Niel un attempted to pass a line through the lifting 
shackle at the stern of the submarine. He had worked to the limit of 
his time when he started for the surface at 12.26 p. m. When he 
started for the surface his lines became fouled (descending line, rea v
ing line, and his own lines) and he was forced to clear himself, cut
ting lines, passing around, etc. Working with his hands over his 
head, his suit became filled with water, which greatly increased his 
muscular efforts in reaching the surface. He telephoned that he was 
exhausted and requested as short a decompresmon time as possible. 
At the time, it was thought that at the beginning of ascent he was 
moring steadily toward the surface and he did not notify us that 
he descended again until 12 hours later. 

Upon reaching the surface he was exhausted and had very little 
strength. He revived under treatment in the recompression chamber 
and was given hot coffee. On removal from chamber he was appar
ently in good condition. About two hours after leaving recompres
sion chamber he ate some pineapple and vomited it soon after. He 
did not think seriously about his condition at this time. An hour 
later he stated that he felt a little light headed. The next morning 
be was put to bed. His only complaint was that upon getting up he 
felt dizzy and sick at his stomach. There was no joint pain, sand 
hog's itch, or any other symptoms, excepting tongue being coated. 
Given a course of calomel and kept quiet. May 12, 1915, improved; 
vertigo disappearing; up and about. May 14, 1915, recovered from 
ill eff ect.s. 

NOT&.-Decompresslon time In this case was evidently too short. Allowance 
was made for 30 minutes' exposure under ordinary conditions, when actually 
the man was performing hard work for 41 minutes. 

DIVE 10. HAY 121 1911. 

Diver, Crilley. Depth of water, 270 to 275 feet. 
Entered water at 9.25 a. m. 
On bottom at 9.29 a. m. 
Started ascent at 9.85 a. m. 

On decompression ladder: 
B-Ottom rung, 90 feet, at 9.39 a. m. 
Second rung, 80 feet, at 9.42 a. m. 

16215-15--7 
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Third rung, 70 feet, at 9.45 a. m. 
Fourth rung, 60 feet, at 9.50 a. m. 
Fifth rung, 50 feet, at 9.58 a. m. 
Sixth rung, 40 feet, at 10.09 a. m. 
Seventh rung, 30 feet, at 10.24 a. m. 
Eighth rung, 20 feet, at 10.44 a. m. 
Ninth rung, 10 feet, at 11.15 a. m. 
Surface, at 11.16 a. m. 

This dive was made as an observation dive to ascertain position of 
stern lines. With two of our divers suffering from a slight attack of 
caisson disease, it was decided to use the recompression chamber as 
routine and insure all divers being available for duty. 

In recompression chamber with Drellishak at 11.19 a. m. 
20 pounds at 11.20 a. m. 
15 pounds at 11.40 a. m. 
10 pounds at 12.05 p. m. 
5 pounds at 12.55 p. m. 
Out at 1.10 p. m. 

No ill effects. 
DIVE NO. 11. MAY Hi7 1915. 

Diver, Crilley. Depth of water, 270 to 275 feet. 
Entered water, 9.32 a. m. 
250 feet, 9.34 a. m. 
On bottom, 9.38 a. m. 
Started ascent, 9.42 a. m. 

On decompression ladder: 
Bottom rung, 90 feet, at 9.46 a. m. 

· Second rung, 80 feet, at 9.49 n. m. 
Third rung, 70 feet, ·nt 9.52 a. m. 
Fourth rung, 60 feet, at 9.5H a. m. 
Fifth rung, 50 feet, at 10.04~ a. m. 
Sixth rung, 40 feet, at 10.15 a. m. 
Seventh rung, 30 feet, at 10.30 a. m. 
Eighth rung, 20 feet, at 10.50 a. m. 
Ninth rung, 10 feet, et 11.10 a. m. 
Surface, at 11.80 a. m. 

In recompression chamber accompanied by Drellishak. 
25 pounds at 11.36 a. m. 
20 pounds at 11.50 a. m. 
15 pounds et 12.20 p. m. 
10 pounds at 12.35 p. m. 
5 pounds at 1.05 p. m. 
Out, at 1.45 p. m. 

This was another observation dive made to determine the position 
of lifting cables on the submarine. 

No ill effects. 
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DIVING IN THE SHALLOWER DEPTHS. 

Raising operations were started and the submarine was moved up 
and inshore. One dive was made at a depth of 83 feet and an inspec
tion of the boat made. At a depth of 54 feet four dives and further 
inspections were made. At a depth of 42 feet a spell of heavy weather 
took place. The lifting chains were dropped but not before severe 
damage had resulted to the submarine. In accordance with orders 
from the Navy Department, all raising operations were stopped pend
ing the arrival of pontoons. 

Twenty dives were made at the depth of 42 feet; at this depth two 
divers were usually down at·a time and worked in spells as long as 
three hours. 

Decompression was in accordance with the British Admiralty 
tables. 

Aside from the satisfactory helmet ventilation by compressed air 
there is nothing of medical importance to report. 

llXPOllr OB TBB B.ECOVJ:B.Y, IDBRTIPICATION, AND DISPOSITION OF rHE 
ll.ElltAINS OF THE CB.EW OF THE "l!'-4." 

B1 W. StiJU.N, Surgeon, United States Nav7. 

On the forenoon of March 25, 1915, the submarine F-4 failed to 
return to the surface from a submerged run, and remained sunken 
outside the harbor of Honolulu until raised to the surface August 29, 
1915, a period of more than five months. 

First located at a depth of 305 feet, she was gradually worked into 
a depth of only 40 feet by May 25. Heavy swells wrecked the appa
ratus at that time employed, and salvage work ceased until late in 
August, when new methods were employed with success. 

In May divers reported a large rent or hole in the structure of the 
submarine which was considered to have been caused by the attempts 
at salvage. Later, in shallow water, these openings were screened 
with canvas to exclude marine life from the remains. An attempt 
was made, however, before the screening, to remove, if possible, the 
'."eDlains through the opening, which was of sufficient size to permit 
.ntrance. Owing to the position of the boat, it resting nearly bottom· 
ide up, the battery plates had become loosened and many of them 
rere falling; it was, therefore, considered too dangerous an under
a.king for the divers to attempt any work inside the v~l at that 
~ 

Opinions as to the condition· of the remains among professional 
lleD varied from complete obliteration to a fair state of preservation. 
:-'here was no data or experience upon which to base reasonable con-
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clusions. These opinions were founded for the most part on the 
various theories advanced as to the cause of the accident. It was 
believed by some that a battery explosion, not caused by the admis· 
sion or immediately followed by the admission of sea water, might do 
either one of two things-produce full escharotic action on the tissues 
by more or less intimate contact with them, or instantly kill by , 
asphyxia, with no further immediate action on the tissues. Assump
tion that the entrance of sea water to the vessel may have been the 
direct or contributing cause for the disaster was a basis for the theory 
that the profuse effusion of chlorin gas may have bleached and pre
served the bodies. Eliminating the action of the chlorin gas, it was 
thought by some that the entrance of sea water would so quickly tJeu
tralize the acid as to limit or entirely annul the action of the acid as 
an escharotic. Still others felt that the great pressure to which tbt 
vessel had been subjected. would so rapidly force the contents of the 
fuel-oil tanks into the interior of the vessel that every object in her 
would be coated with this liquid, which would probably assist in 
repelling the action of any other. The activities of fish and more 
minute marine life was also given consideration, but in the absence 
of any positive data it was entirely a matter of guesswork. The eoo
dition of the remains threw no light upon the accident or it.s resrilts. 
nor was it possible to determine whether any of the theories enumer
ated above were correct. A condition noted in all the four bOOits 
recovered from the middle compartment, however, was the change to 
adipocere in all the adherent tissues. For example, while all the 
crania of those recovered were entirely denuded of tissue, the tissues 
of the eye were of the consistency of tallow, with no putrefactive od<ir. 

Early in the salvage operations, when it was hoped the bodifs 
might be recovered, the subject of the care, identification, and ~ 
sition of the remains was carefully considered by Surgeon H. (, 
Curl of the U. S. S. Maryland. Surgeon Curl was present whet 
the boat was brought to dry dock, made the first search for rem~ 
and was present at the recovery of the first body, but was compelled ' 
to leave on the Maryland before the work was completed, when that 

1 

vessel was ordered to San Francisco. His methods, however, were : 
followed in so far as the conditions encountered made them pnc- i 

ti cable. Assistant Dental Surgeon Halleck, also of the Mary · 
suggested incidentally, a method of securing finger prints on dena 
wax which might have proved valuable had there been opportunity 
employ it. Surgeon Trotter in charge of the Marine Hospital · 
at Honolulu kindly placed the quarantine buildings at our 
Assistant Surgeon W. W. Cress, of the .Ale,-t; rendered. valua , 
assistance in the recovery and identification and was most assi&iuom! 
in his labors. The illustrations furnished were taken by Hospiul 
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Steward H. R. Jackson, who acted as official photographer for the 
board appointed by the Navy Department to investigate the cause of 
the accident. 

The submarine was floated to the dock on the morning of August 
31, where she lay nearly bottom side up, showing a large rent in the 
forward compartment, together with an almost complete demolition 
of the bulkhead connecting the forward and midship compartments. 
This rent was approximately 12 feet in diameter. Surgeon Curl 
entered and explored as far as he was able without the assistance of 
portable lights the middle compartment, failing to find any signs 
of human remains. 

The interior of the vessel was a most complete wreck as to all its 
parts. The vessel's position on the dock (almost completely inverted) 
was identical with her position while she rested on the sea floor dur
ing the latter period of her submergence. This had rendered the 
battery plates still remaining in place very insecure and dahgerous 
to those who were forced to work under them. The debris, consist
ing in most part of battery plates and separators to the number of 
sei·eral thousand, formed a. pile several feet deep, all of which was 
subsequently cleared and carefully examined. The entire surface 
of the vessel and all its fittings, both inside and out, was coated with 
a slimy marine growth, while the effects of both acid and oil were 
plainly evident to the eye and nostril. The interior aspect of the 
vessel was indescribable, and the entire· boat gave off a peculiar odor 
consisting of a combination of decaying marine life, human remains, 
and fuel oil. Owing to the ventilation near the rent the odor was 
not so overpowing in the middle compartment, but no work could 
be carried on in the engine room until an opening had been cut in the· 
shell and a blower introduced and operated for several hours. 

It was in the after compartment, or engine room, that most of the 
bodie.s or parts of bodies were found, only four having been recoverP.d 
from the midship compartment and none from the forward. 

About 8 a. m. of August 31 a shoe was seen above the debris near 
Lhe forward bulkhead of the middle compartment, which investigation 
proved to be incasing the foot of what proved to be the remains of 
::;_ C. Ashcroft, gunner's mate, first class. Human remains continued 
o be found at intervals until September 9, when the submarine was 
eclared to be clear of human debris by the senior line officer directing 
-ie salvage work. No remains were found in the forward compart
:1ent, three were found in the middle compartment that were posi
vely identified and one not susceptible of identification, while the 
fter compartment or engine room yielded 13 or parts of 13 bodies, 
c:iiy one of which could be positively identified. 
It is impossible to state with any accuracy, however, how many 

>dies the .incomplete and mutilated bones found toward the end of 
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the removal of the debris represented. For instance, a broken femur, 
&ome metacarpal bones, a few broken ribs, end incomplete fragments 
were regarded and listed as part of a body. These bones represented 
a collection found lying in apposition or nearly so. It is possible that 
these groups may have been mixed-quite posmble that one bone 
found among others was all that remained of some individual. The 
large rent made it possible for bodies to be washed out. There were 
only six skulls found, indicating that parts of skeletons disappeared 
in that way. Whether entire bodies were swept out the recovery of 
the remains did not determine. 
· All stages of preservation and disintegration were encountered. 
Six skulls only were found, and all disarticulated and entirely de
nuded of tissue, except, as before mentioned, the tissues of the eye 
were converted into adipocere. These skulls were found in the middle 
compartment. 

Tlie inferior maxillre were disarticulated in all instances. Of the 
six skulls recovered but one was in perfect condition, the others hav
ing suffered one or more fractures. The front teeth in all had been 
knocked out, except in one instance where extensive bridge work had 
been performed and which served to reenforce the structure. The 
long bones and ribs were, in most cases, fractured. Most of the dam
age to the bony structures was no doubt caused by the rough handling 
of the boat during the salvage operations, particularly during the 
rough weather, when the boat was no doubt turned completely over 
and repeatedly lifted and suddenly dropped to the floor of the sea, 
while the bodies were being constantly subjected to the attrition of the 
heavier objects in the interior of the vessel. 
· Mention has been made of the conversion of flesh into adipocere. 
In all of the three bodies recovered from the middle compartment 
that were subsequently identified the flesh adhering to the long bones 
had been converted into this fatty substance resembling adipocere. 
To this peculiar substance there was but little putrefactive odor. The 
fourth body recovered in this compartment consisted of but a few 
bones, sufficient only to establish it as parts of a fourth body. In two 
subjects removed from the engine room, where the flesh in other parts 
of the body was in an advanced stage of putrefaction and very offen
sive as to odor, the feet, covered by the shoes, were in an almost perfect 
state of preservation, the nails were in all cases intact, hair was still 
adherent, the skin intact and natural in color. At this point it might 
be apropos to mention the condition of the shoes, which in all cases 
were well preserved. Dungaree material in many cases showed a nat
ural color and in some cases was still firm in texture, although in 
most cases this quality was lost. Many of the bones were separate and 
entirely denuded of flesh and blackened, suggesting, possibly, the 
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Seaman-Recovery of Remains from F-4. 

LOOKING INTO MIDDLE COMPARTMENT THROUGH THE RENT IN THE HULL, SHOWING SOME OF THE BATTERY 
PLATES STILL IN PLACE. 
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No.1. SEAMAN-BEOOVERY OF REMAINS FROM F-4. 96 

action of chemicals or fuel oil, probably the latter, as a brisk washing 
removed the discoloration. In several instances I recall, the contour 
of the buttocks could be noted. In two cases well preserved rectums 
were observed, each containing fecal matt.er of characteristic odor and 
appearance. In but few instances, however, could int.estinal organs be 
identified. Portions of socks and underwear were found in advanced 
stages of disintegration but still adherent to portions of the l>odies. 

Identification of four bodies was positively made; that of Ashcroft, 
ahe first body recovered, by a bridge (lower) described in his health 
record. 

Wells, C. H., machinist's mate, second class, was identified by a 
notebook containing many penciled notes, positively establishing his 
identity. 

Herzog, F. N., electrician, second class, was identified by absence 
of molars noted in his health record and a large " H " cut in the 
heel of his shoe. 

Mahan, I. L., machinist's mate, first class, recovered from the 
engine room, was identified by articles found in the pockets of the 
clothing still adherent to the body. 

No further identification of bodies was possible. Mounds of 
bones were dug out with the debris of the engine room which were 
later separated into the parts of three or four bodies. In all of the 
skulls recovered, there was bridge work, crowns, and fillings not · 
noted on the health records. Of the 21 health records examined, 
there was only one entry of bridge work and one gold crown. Two 
local dentists who had done much work for the submarine flotilla, 
were consulted with ref~rence to the dental work noted in the recov
ered skulls, but the work could not be identified in any case with 
their office records. This dental work had probably been done on 
the west coast before the flotilla came to Honolulu. This lack of 
d.ental identification, which; on account of missing data, suggests 
the expediency of more care in noting dental work done among both 
:>fficers and men, as several identifications could have been made had 
he characteristic dental operations been noted on the health records. 
t has been suggested that metal tags, light in weight-aluminum, 
?r .instance-be attached to officers and men, especially those doing 
rbmarine work, and worn about the neck. Experience in this acci
:nt t;.eaches that if worn about the neck they would have been 
eless, as all the skulls were separated from the bodies; but that 
~ox-Ii about the ankle they would have remained. It would be 

:11 to insist on a regulation requiring that the heels of all shoes 
marked with the initials of the owner cut into the leather. 
rhe :£ollowing procedures were carried out in· handling the 
1.ai..nS: 
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96 SEilUN-BBOOVERY OF REHA.INS FBOM F-4. VolX. 

A lighter was secured to the end of the dry dock, screened from 
outside observation with canvas. This was outfitted with tables, 
autopsy instruments, and other paraphernalia necessary. The re
mains, as they were handed out of the vessel, were placed upon 
sheets of canvas and carried, when complete, to the lighter. They 
were placed upon the tables, and Dr. Cle$ and myself, with the 
assistance of the hospital corpsmen, carefully went over the 
remains, endeavoring to identify. Each bone was cleared of dirt 
and washed, and when the bones of the body were assembled after 
being denuded of flesh, the bones were placed in a gunny sack, tied, 
labeled (if identified or otherwise), and the sack and cont.ents 
drenched with formaldehyde solution and placed in a large vat 
built in the middle of the lighter. The denuded flesh and debris 
was thrown in another sack, weighted with grate bars, which, when 
filled, was carried far out to sea and sunk. 

After the remains had all been removed from the submarine, the 
lighter was towed to the quarantine dock, where the identified ~ 
mains, the bones being carefully wrapped in cotton surrounded by 
oakum, were placed in caskets. The parts of the 13 unidentified 
bodies were divided and placed in four metallic caskets. 

After the usual formalities with the Territorial board of bt!llth, 
death certificates having been secured, the caskets were transltmd 
to the U. S. S. Supply for transportation to the United States. 
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U. S. NAVAL MEDICAL SCHOOL LABORATORIES. 

A.ddUions lo the pathological collection, United Btatu Naval Medkal 8c1ttJol, 
October-December, 1915. 

Accession No. Tlasue. DlagnOll!s. 

1123 .••.•.. •.. .•..... ••• Kldlley .••........•. •••.•..• Cloudy swelling, •. 

1124 ••• •••••••••••••• •••••• .• do............ .. .. . .. .. . Hypernephroma .. 
112.5 •••••••••••••••••••• Blood •• .•...••• ••.• . •. • .• .•. Benign tertian 

malaria. 

Collected by or received 
from. 

Passed Asst. Surg. A. H. 
Robnett. 

Surg. A. M. Fauntleray. 
PasSed Asst. Burg. P. R. 

Stalnaker. 

Additions lo the helminthological collection, United States Naval · Medical School, 
October-December, 1915. 

.AcctlSlon No. Parasite. Host. I Collected by or received 
from. 

~~~~~~~~1~~~~~~~~~-1-~~~~~-I•~~~~~~~~~ 

ancyloetoma, ency a tea Higgins. JgQJ7 . • •.•• • .....•..•..• Ova: Ascaris, trichurlst ······· ·· ··· ········1· Passed Asst. Burg. M. E. 
amebas. 

Non:.-lD the Octobernwnber of tbe U. S. Naval Medical Bulletin (vol. 9, No. 4), n:t error wa11 made in 
reco~ the <'hkken as host for ascaris, trkhuris, and hookworm under accession No. 19916. A rollect ion 
ol lnteatfual parasites from tbe t'bicken was received at tbe time the entry was made, but the identlftcatic11 
ot Ul- paraailell baa not as yet bem tak&11 up. 
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SUGGESTED DEVICE'S. 

A SIKPLB TEST OP STEJLILIZER BPPICIUCY. 

By E. TBOMP90N, Surgeon, United States Navy. 

When articles are subjected to heat in a sterilizer the process is not 
oomplete until the material in the center of the cage has be'en sub
jected to the proper temperature for a proper length of time. This 
is of course self evident, but the decision as to the moment when 
sterilization is complete is a matter of personal judgment, derived 
from consideration of pressure-gage readings, time, and perfection 
of technic. Exposure to moist heat at 15 pounds pressure for one-half 
hour will render surgical material aseptic if it is certain that the 
innermost package has been subjected to the heat of 121° C., which 
is the equivalent of a pressure of 15 pounds. A number of devices 
have been brought forward to be used as checks on the efficiency of • 
sterilization. A prominent one consists of small tubes of wax and 
gums in combinations that have been found to melt or change char
acter at specific degrees of heat. These have some considerable lati
tude in their registering and must be purchased and kept in stock. 

In a description of the English hospital ship Drina, by Staff Sur
geon R. J. Willan, R. N. V. R., a very simple and attractive sterilizer 
test is mentioned. It is, however," made in Germany," and credit is 
given to the clinic of Prof. Garre, at Bonn. (Jour. Roy. Nav. Med. 
Service, Oct., 1915.) 

The test hangs on the decolorization of iodid of starch at a high 
temperature. The best formula of the iodid of starch is as follows: 
Starch _______________________________________________________ ounces __ 1.0 
lodi.JL ________________________________________________________ gralns __ 7.0 

Potass. lodid---------------------------------------------------do ____ 7.0 
Water, to make OZ---------------------------------------------------- 10. 0 

The starch is boiled in half the water. The boiling is stopped when 
the mixture strikes a smooth paste. The iodin and potassium iodid 
are dissolved in the remaining water. The two aie mixed, forming the 
usual blue-black paste. Then pieces of white paper are heavily 
marked with a soft lead-pencil, and the starch-iodin paste is smeared 
on until the lines on the paper are just obliterated. For convenience 
the word "sterile" may be written or printed on the paper. Figure 1 
shows the appearance of the paper prepared for the test. The paper 
is wrapped in a large towel, which is packed as near the center of the 

99 

Digitized by Google 



100 F ABENHOLT--IMPROVED STERILIZER. Vol. X. 

sterilizer chamber as possible. When the sterilization is presumed to 
be complete and the contents of the chamber are removed the test 
paper will speak for itself in a surprising manner, as is shown in fig
ure 2, which was recovered after having been c,xposed to 15 pounds 
pressure for one-h1i.lf hour in a new and accurate "American" ster
ilizer. This test appeared so positive and simple that further experi
ments were made at lower temperatures and shorter periods of time. 
The results seemed to indicate that it really was necessary to expose 
the prepared paper one-half hour at 15 pounds to get complete 
decolorization. For example figure 3 was exposed only one-quarter 
hour at 15 pounds. It can be seen that there is still some color left. 
Figure 4 was exposed for one-quarter hour at a lower pressure (10 
pounds). If it runs true to the rule it should have more color than 
figure 3. It does indeed and this fact demonstrates that the test is 
quite sensitive. Figure 5 was exposed for one-half hour at 10 pounds. 
There is still some color left. The decolorization of the paper has 
been explained by the simple statement that · the iodin is vaporized, 
leaving the transparent starch. The point at which iodin rapidly 
vaporizes is 115° C. or about 10 pounds pressure. For various rea
sons this may not be the true explanation and the problem may be 
more of a chemical one. At certain heats the papers change to rnri
ous colors in which brown predominates. Figure 4 is dark bluish
brown; figure 3 is light brown, and figure 5 is very light reddish
brown. The amount of iodin on one paper is so small that it is diffi
cult to believe that the change is produced by driving off this minute 
amount of the element. I have roughly estimated that the amount 
of iodin on each paper is near one-hundredth of a grain. This amount 
should easily and quickly vaporize by almost any heat. 

The explanation may be associated with the chemistry of starch, 
especially in its reaction to heat. The hydrolysis of starch goes 
through various forms. When first heated it becomes a soluble amylo
dextrin. This gives the blue reaction with iodin. With heat the con
version is continued through malto-dextrin and erythro-dextrin, which 
strike brown and red color reactions with iodin. Erythro-dextrin 
changes into achroo-dextrin, which gives no color with iodin. 

This test seems accurate in spite of its crudeness and should become 
absolutely trustworthy when properly refined by using measured 
amounts of paste, etc. 

A HANDY ELECTRIC.AL APPLIA.lfCE l'OR TRE SICK: BAY. 

By A. F.HllllfBOLT, Surgeon, United States Navy. 

The advisability of having in the medical department a ready 
means for the sterilization of instruments, the frequent and often 
hurried need for hot water, and the utility of a general heating unit, 
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Farenholt-lmprovised Sterilizer. 
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No.1. OALL-FLOUBOSCOPE AND ILLUMINATING BOX. 101 

has suggested the plan for a combined small sterilizer and water 
heater actuated by electricity. 

Such an appliance has been easily made by the coppersmith and 
the electrical department of this vessel, the Oregon, and has been 
found to be of great practical value. The dimensions may be as 
desired; in this case they are length 11 inches, sufficient to accom
modate a sound, width 5, and depth 4 inches, having a capacity of 
2 quarts. The material may be either of copper or of brass, well 
tinned on the inside. On one end, and at the lowest possible point, 
a water cock, preferably with fiber handle, is placed to facilitate the 
drawing of water. The lid should be hinged, snugly fitted, have a 
chain back check and fiber handles on each front corner. 

The electrical element should be contained in a compartment about 
an inch in depth, without top, to facilitate the transmission of heat, 
made of the same material and of the same lateral dimensions as of 
the water chamber, and secured to the bottom of it by solder or small 
bolts. 

The electrical current enters from a switch soldered to the end 
opposite the water cock. Four legs insulated by asbestos strips per
mit a sufficient air space below. A special and suitable thermometer 
may be purchased and fitted as a permanent addition to the front side. 
Two heat.s may be obtained by double-winding. 

The tray for instruments may be made from various styles of wire 
mesh, galvanized; an excellent one may be improvised from a wire 
de.sk letter basket, also galvanized. Sterilization may be accom
plished by the use of less than one pint of water. The time necessary 
to raise water from 60° F. to the boiling point, using No. 22 nichrome 
~ire, wound to use about 10 amperes current, is as follows: 

Minutes. 

()oe plot--------------------------------------------------- 10 
<>ne quart-------------------------------------------------- 18 
'l'\voquarts------------------------------------------------- 35 

Beside the numerous but rather expensive sterilizers on the market 
there are many patterns and varieties of electric stoves, disc heaters, 
i:tnd immersion coils which may be very handily used in the sick bay. 

>BSCJLIPTIOB' OJ' A HOB.IZOBTAL PL'U'OB.OSCOPE AND AB' ILLlJJIIlfA~G 
BOX KADE IB' A B'AVAL HOSPITAL. 

By H. L. GALL, Hospital Steward, United States Navy. 

HORIZONTAL FLUOROSCOPE. 

As a sequel to the rapid advancement made in the perfecting of 
i::-ray apparatus many pieces are being discarded after only a few 
ea.rs of usefulness. This has meant a big outlay to the operator who 
as tried to keep abreast of the times. Very often these discarded 
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102 GALL-FLOUROSCOPE. AND ILLUMINATING BOX. Vol. X. 

pieces can be converted into useful and practical pieces of apparatus 
with the outlay of a small amount of money. The accompanying 
illustration is an example of this; it represents the conversion of an 
X-ray table into a horizontal fluoroscope. 

The table here in question is a Scheidel-Western which wa~ discarded 
at the United States Naval Hospital, Washington, D. C. A rectangular 
hole (12 by 28 inches) has been made in the top and covered with a 
4 mm. sheet of aluminum (14 by 30 inches). Two grooved tracks 
(wood) for carrying the tube box have been fastened to the under 
shelf of the table and extended far enough out under the head of the 
table to permit the box to reach the upper part or head of the table 
and to insure the easy handling of the box in changing tubes or in 
doing any other work within the box. The exact size of the tube 
box is not essential, other than that its dimensions be in proportion 
to the space allotted it, and· that it admit the tube easily. It is made 
of wood, top removable and covered with sheet lead, and aperture in 
top about 4i inches in diameter. The brackets for holding the tube 
are made of wood and similar in construction to those found on any 
ordinary tube stand. Hard rubber tenninal insulating posts at 
either end of the box are 6 inches long by 2 inches in diameter. The 
insulating post for passage of the wire from the regulating devire of 
the tube is hard rubber 3 inches long by 1 inch in diameter. This 
spark gap is placed outside of the box for the sake of convenience 
only. In using the Coolidge tube this post is not necessary. The 
traveling carrier for the feed wires is made of wood and so connected 
to the table that it can be depressed against the table or extended 
to such a distance from the table as to make contact with the pa· 
tient's feet impossible. 

For other details of construction it is believed that the illustration 
is self-explanatory. 

The above type of table is very simple in construction and could 
be readily made at any naval hospital. The conversion as noted in 
this article can be applied to almost any table found in our hospitals 
for the small outlay of about $7, or a complete new table along the 
same lines can be constructed for about $15. This cost does not 
include labor. 

ILLUMINATING BOX, 

For examination of X-ray plates the hospital has for the past 
two years used an illumination bank sufficiently large to permit of 
comparison of several plates. One large bank may be made by the 
carpenter, as shown in the illustration, or a. double bank if there is a 
question of space concerned. In addition to . the features shown in 
the illustration it might be desirable to include three or more dark 
shades for screening the parts of the illumination bank not in use. 

Digitized by Google 



CLINICAL NOTES. 

CltBEPING EltUPTIO:R. ltEPORT OF A CASE. 

B7 J. C. P.t.allill, PUiied AHlstant Surgeon, United Statee NaT7, 

The etiologic factor causing the condition variously known as 
creeping eruption, larva migrans, and dermamyiasis linearis mi
grans oestrosa is ascribed to the larva of an undetermined fly. Stel
wagon, quoting Sokolow, states that the parasite resembles the larva 
of a fty, is 1 mm. in length, with 10 segments and booklets, and at the 
head end two suckers. Sokolow considered it the larva of a botfly or 
oestrus of the genus Gastrophilus and probably of the species hemor
rlwidal. 

The condition is not rare in some parts of Europe, Asia, Africa, 
and Central and South America, but as yet few cases have been re
ported from North America, according to the literature available. 
For this reason the cases occurring in this vicinity, two of which came 
undtr my observation, are interesting. ~ 

Stelwagon reports that in his four cases, as in some of the cases · 
pomd by others, the infection began· during <Yr after a visit the 
seashore. The district from which the ·following cases came is on 
the Cooper River in the neighborhood of the navy yard, South Caro
lina, approximately 10 miles froin the sea. 

D-, quarterman paver. Residence, North Charleston. August 
20, 1915. Had been in bushes and salt ·water marshes all day. That 
night he noticed lesion on right leg over shin, very red and about the 
si7.e of a 25-cent piece, considerable itching. 

On August 23, or three days later, the lesion began to extend down
ward as a line one-sixth inch wide and slightly elevated, at the rate 
of one-half inch per_day. Tr. iodin locally failed to retard progress. 
On the 28th of the month patient presented himself at the dispensary. 

At this time the lesion was a .well-defined red line, elevated about 
one.twelfth inch, and progressing from one-half to 1! inches daily. 
The eruption showed a large number of irregularly disposed vesicles 
varying from the size of a pin point to a pinhead, surmounting it. 
There was no pain but considerable discomfort on account of the 
it.ehing. It had faded almost entirely at its point of origin and for 
several inches therefrom, the fadllig diminishing e.s the more recent 
portion of the eruption was al>nrnacJ.i,.,.1 
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104 DAVIS--TYPHUS FEVER. VoLX. 

The active end of the lesion gradually tapered off into an area the 
size of a 50-cent piece, which was indurated and presented the usu.al 
signs of inflammation. As the eruption traversed this area. it lost its 
aspect of inflammation, to continue just in advance of the line. The 
tissue for one-fourth inch on either side of the eruption showed slight 
inflammation, but the skin outside of this narrow zone retained its 
normal appearance and thus helped by contrast to make a very sharp 
and striking picture. 

Repeated search failed to demonstrate the larva. 
The diagnosis of the condition is made at a glance. The sharply 

defined linear eruption progressing with, against, or across generally 
established lines of blood and lymph flow is characteristic, and at once 
suggests the infection and the character of the infecting agent. 

The accompanying plate illustrates the condition very truthfully. 
The dark, elevated area at the upper and active end of the lesion 
resulted from the intradermic injection of chloroform in advance of 
the eruption and its course as prognosticated at the time of injection. 
It will be seen that the larva turned and went around the eruption; 
it acted similarly two days previously, when an intradermic injection 
of a solution of phenol was given. A ~nd more extensive injection 
of chloroform cured the lesion. 

Through the kindness of Dr. W. Atmar Smith, of Charleston, I 
was permitted to see a second case of creeping eruption in the person 

a boy, an employee of the yard, living just outside the navy yard. 
He wed three separate and distinct lesions. He informed me thal 
on Ju 5, 1915, he camped for one day in North Charleston by a 
spring der a large oak tree, and that three days later the eruption 
broke cJUt. He also stated that of the seven boys in the party three 
develol>ed the same eruption. 

A SPORADIC CABE OJ' TYPB118 PBVElt. 

By R. 0. DAVIS, PaBBed ABBletant Burgeon, United States Navy. 

At this time when various cases of typhus fever are being reported 
showing the temperature to have terminated by lysis instead of crisis, 
as classical texts record, the accompanying chart will be of interest 
illustrating a sporadic case occurring aboard ship while lying in. the 
port of Shanghai. 

The case was typical as to syniptQms; rash, and duration of tem
perature. It will be noted the pulse did not reach 101 until the sixth 
day, in spite of the temperature being 104.2°. Cold sponges and 
packs had only temporary effect on the temperature and the severe 
headache could only be relieved by hot packs. The mind remained 
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Davis-Typhus Fever. 

· AP£.1L · · l qJ_!; . · MAY · 
DAT L lZ. " IL 1 ~ l<i 17 14 lq 1o 11 12 2~ 14 15 2(1 17 18 1, "°· I z 

DIY Of D I~ 1 z ~ 4. 5 (, 7 ll q lo 11 IZ l?I 1, 15 J(, 17 18. lq 2o tl 

f • ~1 E. I'll. 11 !. M. ( Ml M. [.. K r IM L M'E. IM l 11 L IM L M. l Ml M L ML ML M1L l"l' L M: E. IM' I 

' ' ' I : ' I 

' I : : ' I I ' I ' I ' I 

1or ' I I I I ' I 

I I i I ' i I ' I I I 
' I 

: I I ' : I ' I ' I : I 
I I I ' ' I I ' I 

1oe1• 
i i I I I ' I I I I I 

I ' ' I I I ' I I I ' I 

i0..5 " ' I I I 

I ' ' I I ;, I ' I I I I : I 
I 

: '• ~ . ' ' I 
' I I ' I I 

10, · 
If I \) ·l 1 7 I I 

'' 
I I I 

I I : 
103.· 

I 

/ v ' \} I t I f I 
I I ; I : I 
I I ! I I I : I I I 

10?." 
I ' v· v v I ~ I I ; : I I 

' I I I I I I 

101 · I I I ' I 

I 
I 

~ \I ' I I 
I ' t ' I ' I I 

' I ' 100 · 
I I ' I I I I ' I 

I l I 
I ' ' 

"l't" : ! ' I v • t ,. _,,.. I' .>. . ,.. ,, 
'l ll" 

., . s ~ ·~ 
J i ' • v 
I I ' ,,. 
I I ' I 
I ' ' I ' I 

PtJWE.· 
a. l&oilu ~., H,. ~io. Mu 

"'" 
13(; ~ Jei;, lk. ~\. M ~. ~· 150 l5o' .-.. !Sol\,, 

1& ,.., 
"' 1 .. ,l "" 'I? 'lo "' .i.. 5c ... ·- 7Z "'· 

Parham-Creeping Eruption. 

The dark elevated area at the right resulted from the intradermic injection of chloroform in 
advance of the eruption. It will be seen that the larvm turned and went arour.d th is area . 
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Johnson-Branchiogenlc Cyst. 

H. L. ttnll nnd Jo:. R. Miller. 

SECTION OF BRANCHIAL CYST. 

Show> epithel ial lining of squamous type w it h underlying diffuse lymphoid 
tissue. (Zeiss; 16 mm. Ob1ect1ve. No. 4 Ocular.) (E. R. S.) 
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No.1. JOHNSON-BBANCHIOGENIO CYST. 105 

clear until the sixth day, when delusions of grandeur appeared which 
remained for four days after the temperature became normal. The 
pulse became slower than normal, but no changes occurred in the 
heart muscle as far as percussion and auscultation could elicit. The 
case made a complete recovery. No body lice could be found and no 
other cases occurred aboard ship or were present ashore. 

A BB.AN'CHIOGEIIIC CYST. 

By L. W. JOBNBON, Paaaed Asalstant Surgeon, United 8tatea Navy. 

The term "branchial cyst" has been applied improperly to all cysts 
of the branchial region, whether or not of branchial origin. Warthin1 

therefore uses the term " branchiogenic cyst " for those of true 
branchial origin, thus indicating both their origin and their structure. 

Four branchial clefts and five arches appear about the fourth week 
of fetal life; these never perform any respiratory function, as do 
their analogues, which go to form the gill slits of the fishes. The 
first cleft normally develops into the eustachian tube; the lower por
tion of the second becomes the tonsillar fossa; the third persists as 
the sinus pyriformis of the larynx, and portions of the thymus and 
thyroid represent the fourth. Corresponding to each groove in the 
entodenn is one in the ectoderm, only a thin wall of· mesoderm sepa
rating them. Various malformations may occur, the more common 
ones being fistulas, which may have internal or external openings, or 
both ; cysts, either of the entoderm or ectoderm; di verticula and acces
sory thyroids. 

Branchial cysts vary according to their origin, whether of the ecto
denn or entoderm. If arising from the entoderm, the lining mem
brane will resemble the mucous membrane of the larynx in structure 
and the contents will be mucous fluid; if arising from the ectoderm, 
the lining will resemble the skin and the contents will be sebaceous; 
In the case to be described, the lining membrane was compoi:;ed of 
modified squamous epithelium and the contents were sebaceous mat
ter and desquamated epithelium. This is the more common type. 

Most writers agree that the prospects for cure of a branchiogenic 
cyst or fistula without operation are very slight, and that the prog
nosis in cases that are operated depends on the ability of the surgeon 
and the difficulties presented by the individual case. Even the most 
sk:ill:ful surgeon may fail to effect a cure in some cases. Nothing short 
of absolutely complete extirpation will afford complete relief. The 
branchiogenic cyst is rarely diagnosed clinically, the majority being 

1 Warlbln, Reference Handbook of the Medical Sciences, 3d edition, vol. 2, p. 442. 
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considered tuberculosis of a cervical lymph node, and the correct 
diagnosis being made only on operation or microscopic examination 
'of the tissue. The chief points in · the diagnosis are the location ; 
the slow growth of a soft, cystic tumor not preceded by a soijd tumor; 
the contents removed by aspiration. A fistula with an external 
opening will cause less difficulty in diagnosis than a cyst, but if it 
opens only internally, diagnosis may be difficult or impossible. 

The following case was observed at the naval hospital, Guam : 
A private marine was admitted with the diagnosis of cystoma 

(branchiogenic cyst). A small swelling at the left angle of the jaw 
had been noticed since infancy, and during the preceding six months, 
possibly due to irritation from the high collar of the uniform coat, 
had rapidly increased in size. At the time of admission there was a 
superficial, fluctuating, painless tumor filling the entire submaxillary 
triangle and extending posteriorly to the anterior border of the 
trapezius. There was no evidence of suppuration or inflammation. 
A portion of the contents was aspirated and found to be a thick, odor
less, buff-colored fluid containing degenerated epitheliwn, leuko
cytes, and sebaceous matter. 

The operation was performed by Surgeon J. L. Neilson, United 
States Navy. By careful dissection it was possible to remove the 
entire sac without rupturing it. The main mass lay beneath the 
platysma myoides and anterior to the large vessels of the neck; from 
the deepest portion of the sac a fibrous cord extended to the pharyn
geal wall. The cyst contained about 350 c. c. of fluid, and several 
masses of the consistency of cartilage were closely adherent to the 
wall. A small drain was left in the lower angle of the wound for 24 
hours and then removed. Healing was rapid and there has been no 
recurrence during the five months since operation. 

BILATERAL TEB.OKBOSIS OF CEBTRAL RETINAL VEINS. 

By S. WALKER, Jr., Assistant Surgeon, Medical Reserve Corps, United States Navy. 

The following case is interesting from two standpoints; the first is 
that of the eye findings, the second is the brain lesion. The former 
will be discussed first and in more detail.. 

The patient, a Polish woodworker, stated that he had retired one 
night four days previous to my examination, and that on awakening 
the following morning found . that he was almost totally blind. 
According to his statement the only trouble he had had previously 
was a. diplopia, beginning about four months before. On close 
inquiry into his personal and family history he stated that be never 
had any venereal disease, that he had had a few slight attacks of rheu
matism, and was the father of four children, two of which were feeble
minded. 
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Ex.unNATION.-Shows a well-nourished man who appears to have 
some difficulty with his speech and yawns at times. 

Head: No deformities; ears, nose, and throat negative. 
Neck: liegative. 
Chest: Few bronchial riles at upper portion. 
Heart: Within normal bounds, tones are weak and slightly irregu

lar, but no murmurs are present. 
Arteries: Slight amount of thickening present, blood pressure.180 

(Faught). 
Abdomen: Liver slightly enlarged, otherwise negative. 
Genito-urinary system.-Urine: Some albumin, but no casts; quite 

a few bacteria. 
Extremities: No edema present. Reflexes: Babinski present at 

times; knee jerks accentuated; Chadwick present at times; ankle 
clonus present; patient drags right foot some when walking and 
~hows some ataxia. 

Blood: Both white blood count and red blood count are notmal; 
diferential smear normal; Wassermann negative. 

Spinal fluid : Under pressure 180 drops per minute. Clear macro
scopically, but when centrifuged few red blood cells present in the 
sediment. Wassermann negative. 

Eyes : Vision at first, fingers 10 feet; vision one month later, fingers 
6 feet; no external lesion present; slight amount of conjunctiv~tis 
\lnstllt. 

Mwdes: Inability to use recti (superior and inferior), obliques 
(superior and inferior). External and internal recti apparently 
all right, except squint present at times. 

Iris: At first did not react to the strongest light, but later reacted 
sluggishly. Otherwise normal. 

Anterior chamber: Normal in size and clear; tension normal 
(fingers). 

Opthalmoscopic examination: When first seen there were large 
hemorrhages throughout the retina with some exudate, especially 
about the disk. Later examination showed these areas to be absorb
ing and also a portion of the exudate. Vitreous clear and no opacities 
pre.sent. Vessels: Veins greatly enlarged and tortuous. Blood col
umn quite dark at parts, and there is no emptying on pressure over 
globe. Arteries small, light colored, and buried in hemorrhage at 
first but visible later on. Disk was difficult to see at any time on 
account of the large amount of exudate, but there was no swelling 
pre.sent at any time the eye was examined. . 

From the above clinical findings we have the rather rare condition 
of bilateral thrombosis of the central retinal veins. 

This diagnosis was made on the history, etiologic factors, the 
atheromatous vessels, edema of the ventricles due to brain tumor giv-

Digitized by Google 



108 ESPACH-INTEBNAI HERNIA. Vol.X. 

ing rise to pressure on the veins, the myocarditis and the optha.lmo
scopic examination. This case must be differentiated from two or 
three other conditions which simulate it closely at times and of which 
only the excluding factors will be named. • 

Papillitis: . History negative; no swelling present at any time, and 
there must be some swelling of the nerve head to be papillitis accord
ing to the majority of authors. The opthalmoscopic picture of the 
remainder of the fundus bears some resemblance. Thrombosis may 
result from stagnation of the blood current and from changes in the 
vessel walls. In papillitis both these conditions may be preeenl and it 
is possible that in some cases of papillitis in which the retinal veins 
are much distended and hemorrhages numerous that there is actually 
coagulation in the cerebral vein. Bat it is equally certain that throm
bosis may occur without antecedent papillitis. 

Embolism of the central artery : Only discussed because Gonin in 
1913 in the Arch d'Ophth., Paris, reports some few cases that were 
clini<!ally thrombosis and pathologically embolism of the central 
artery. However, both the history and the opthalmoscopic picture in 
this case are different. 

Hemorrhagic neuro-retinitis: History negative; kidney and heart 
condition not of the type to cause it; other etiologic factors more 
prominent. 

Brain condition: Probably a brain tumor, the type of which I will 
not venture to state and only suggest the possibility of glioma or 
hemorrhage. Whatever the mass is, it is of slow growth. Location in 
all probability is just back of the corpora quadrigemina. 

It is greatly to be regretted that this case did not come to post· 
mortem exammation. In this I tried and failed. 

IBTEB.BAL HEBBIA. REPORT OP CASE. 

By W. c . ESPACH, Assl8tP.nt Surgeon, United States Navy 

Clinical report in the case of G-, male, white, age 29. 
On October 1, 1915, at 6 a. m., patient reported at sick bay com

plaining of soreness all over the abdomen, following the use of heavy 
pulling weights on the afternoon of September 29. On admission the 
temperature was 97° F., pulse 92, respiration 21. By 8 a. m. temper
ature was 98° F., pulse 78, respiration 20, with vomiting of gastric 
contents. The patient had been a boxer in the fleet for four or five 
years, and upon questioning him it was learned that a few years 
previously he had experienced a similar attack following intensive 
training, at which time he was in bed for three or four days. On 
October 2 temperature ran between 98° and 99° F., pulse 70, respira
tion 20, vomiting lessened, slight result from enema, and general im· 
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provement noted. October 3 temperature 98° to 99° F., pulse 102, 
albumin in urine, vomiting lessened, seemed to be resting easier, much 
of the abdominal pain having disappeared. 

October 4, 8 a. m., temperature 99.2° F., pulse 106, albumin in urine, 
vomiting lessened, leukocytosis of 35,000; patient seemed about the 
same as on previous day. By noon temperature 100° F., pulse 118, 
but fair quality. At this time an anxious expression was noticed on 
face, and the abdominal pain, while much less than on the day of 
admission, was more localized in right. iliac region. An exploratory 
operation was decided upon. At 4 p. m. patient was put on table, 
ether given. When abdomen was· opened an extremely foul-smelling 
exudate drained out; upon further examination the last 30 inches of 
ileum were found to be gangrenous. This condition was caused by 
the gut being forced through a tear in the mesentery, which acted as a 
constricting band. In addition the mesentery of the strangulated 
portion was twisted upon itself in such a manner as to shdt off the 
blood supply of the gut. The gangrenous portion was excised, and 
the cut end of the ileum anastomosed with the cecum. During the 
latter part of the operation the patient was in a very poor condition, 
pulse extremely rapid and weak, hypodermoclysis being resorted to 
before patient was taken from the operating room. At 8 p. m. 500 
c. c. saline was given intravenously, but the patient weakened rapidly 
and at 9.30 p. m. died. Autopsy the next morning showed the suture 
line of anastomosis to be firm and tight, with no hemorrhage in 
abdominal cavity. 

The reason for reporting' this case is because of the serious condi
tion existing, and general obscurity of the symptoms. It bears out 
Da Costa's assertion: "An internal hernia is not thought of until 
~rangulation takes place, and seldom then." 

LEPOBT OJ' A CASE OJ' PSOJUABIS LDIITED ALKOST EXCLUSIVELY TO 
THE SCALP. 

By 1. H. HHRIB, Actlog Assistant SDl'geOD, l11Ut<!<l--t!tate8 Navy. 

On October 11, 1915, K-, of West Ronall, Me., age 23 years, ap
licant for enlistment, presented himself before me for the physical 
,amination. As the applicant, entirely nude, stood before me in a 
-ight light and presented successively the front, rear, and sides of 
'5 body, a few poorly defined lesions were observed on the extensor 
t.rfaces of the elbow. Upon closer inspection lesions of the same type, 
1t more marked in -character, were discovered involving the buck 
· the neck and running up over the scalp. 
The lesions varied in size from a pinhead to a dime, were poorly 
~fined against a sound skin upon the extensor surfaces of the elbow, 

Digitized by Google 



110 HARRIS--PSORIASIS. VoLX. 

were sharply defined on the scalp, were more or less infiltrated, 
slightly elevated, and more or less abundantly covered with mother
of-pearl colored scales. 

There was no systemic disturbance, heart was normal, lungs were 
clear and resonant throughout, and temperature and pulse were 
normal. Applicant stated that itching had not proved a trouble
some symptoms, although infrequently a variable amount of itching 
is present in cases of psoriasis. 

In reply to my inquiry as to the duration of the condition, the ap
plicant stated that the lesions had been present for the past nine 
years, that they became less active and sometimes disa.ppea.red al
together during the warm summer months, but invariably reappeared 
upon the advent of winter. 

Upon the duration of the disease, combined with the predilection of 
the lesions for the extensor surfaces of the elbows, the absence of 
itching, 'the variously sized infiltrated scaly patches, and the chronic 
sluggish course, the diagnosis of psoriasis was made. 

In order to study the condition more closely and to observe the ef
fects of treatment Fowler's solution, minims 6, t. i. d., was pre.scribed, 
and the applicant told to report again at the recruiting station at 
the expiration of 10 days. In the meantime the Bureau of Medicine 
and Surgery was consulted in regard to the enlistment of the appli
cant. 

Psoriasis, although a rather common disease and met with in all 
walks of life, is, as far as my experience goes, a rare condition among 
applicants for enlistment, this being the first and only case seen so far 
among 350 applicants examined for the service. 

This case proved rather difficult to diagnose from the lesions alone, 
without the aid of any history, as the lesions were not typical, being 
in the transition period between the warm summer months when 
there is a natural tendency for the disease to become less active or to 
disappear altogether, and the cold winter months when the lesions 
reappear. 

SuMMARY.-1. Psoriasis is a chronic, inflammatory disease, char
acterized by dry, reddish, variously sized, rounded, sharply defined, 
more or less infiltrated, scaly patches. 

2. The condition usually first makes its appearance between the 
ages of 15 and 30. It is rarely seen before the tenth year, and a first 
attack is uncommon after the age of 40. 

3. Psoriasis has a predilection for the following special parts: The 
extensor surfaces of the limbs, especially the elbows and knees, are 
favored localities, and even when the eruption is more or less general 
these regions are usually most conspicuously involved. The face 
often escapes, and the palm and soles, likewise the nails, are rarely 
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involved. In exceptional instances the eruption is limited almost ex
clusively to the scalp (as in the case above discussed). 

4. There is no systemic disturbance, but a variable amount of itch
ing may be present, although, as a rule, it is not a troublesome symp
tom. 

5. The clinical, appearances of a typical, well-developed case.
Twenty or a hundred or more lesions, varying in size from a pinhead 
to a silver dollar, are usually present. They are sharply defined 
against the sound skin, are reddish, slightly elevated and infiltrated, 
and more or less abundantly covered with whitish, grayish, or 
mother-of-pearl scales. The patches are usually scattered over the 
general surface, but are frequently more numerous on the extensor 
surfaces of the arms and legs, especially about the elbows and knees. 
Several close-lying lesions may coalesce and a large, irregular patch 
be formed; some of the patches, also, may be more or less circinate, 
the central position having in a measure or completely disappeared. 

6. De'celopment and history of a single lesion.-Every single patch 
of psoriasis begins as a pin point or pinhead sized, hyperemic, scaly, 
slightly elevated lesion; it increases gradually, and in the course of 
several days or weeks usually reaches the size of a dime or larger and 
then may re~ain stationary, or involution begins to take place, usu
ally by a disappearance, partially or completely, of the central por
tion, and finally of the whole patch. 

7. The eruption of psoriasis is always dry in character. 
8. Course.-This, as a rule, is eminently chronic, patches may 

remain indefinitely, or may gradually disappear and new lesions 
appear elsewhere, and so the disease may continue for months and 
sometimes for years; or after continuing for a longer or shorter 
period may subside and the skin remain free for several months and 
;;ometimes for years; or after continuing for a longer or shorter 
::.eriod, may subside and the skin remain clear for several months or 
>ne or two years, and in rare instances.may never return. The course 
,f psoriasis is influenced by the seasons; there is a natural tendency 
or the disease to become less active or to disappear altogether during 
i.e warm months. 
9. Etwlogy.-The causes of the disease are always more or less 

bscure. There is often an hereditary tendency, and the gouty and 
:1euinatic diatheses must occasionally be considered potential. In 
.me instances it is apparently influenced by the state of the general 
"8-lt;b. It is a rather oommon disease and is met with in all walks of 
f e. 
l. o. Psoriasis is not contagious. In recent years the facts of its 

: bi biting a family tendency has been thought as much suggestive 
~ contagiousness as heredity. 
11. Pathology.-According to modern investigations it is an in-

~ o:iDlation induced by hyperplasia of rete mucosum; and it is begin-
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ning to be believed that this hyperplasia may have a. parasitic factor 
as the starting cause. 

12. Psoriasis is most likely to be confounded with squamous eczeJna 
and the papulo-squamous syphiloderm, and on the scalp with sebor
rhea. It can scarcely be confounded with ringworm. 

13. Progress.-This is usually favorable so far as concerns the i.J:n
mediate eruption, but as to recurrences nothing positive can be stated. 
In rare instances, however, the cure remains perma.nent. 

14. Treatment.-Both constitutional and local remedies are de
manded in most cases. Dietary measures as a rule exert no influence, 
but the food should be plain, and an excess of meat avoided. The 
important constitutional.remedies usually employed follow: 

(a) Arsenic is of first importance. It is not suitable in acute or 
markedly inflammatory types; but it is most useful in the sluggish, 
chronic forms of the disease. The dose should never be pushed be
yond slight physiological action. It may be given as arsenious acid in 
pill form, one-fiftieth to one-tenth of a grain three times a day, or as 
Fowler's solution, 3 to 10 minims as a dose. 

(b) Alkalies, of which liquor potassre is the most eligible. It is 
to be given in 10 to 20 minim doses, largely diluted. It is valuable in 
robust, plethoric, rheumatic, or gouty individuals with psoriasis of an 
acute or markedly inflammatory form. It is not to be given to debili
tated or anemic subjects. 

( c) Salicin, sodium salicylate, and salophen in moderately full 
doses act well in some cases. Occasionally thyroid preparations have 
a good effect. 

(d) Potll$ium iodid, in doses of 30 to 100 grains, t. i. d., acts favor
ably in some instances; there are no special indications pointing 
toward its selection, unle.$ it be the existence of a gouty or rheumatic 
diathesis. 

(e) Tar is, all things considered, the most important external 
remedy. It is comparatively slow in its action, but is useful in almost 
all cases. As employed usually it is prescribed in ointment form, as 
the official tar ointment. 

(f) Ammoniated mercury is applied in ointment form, 20 to 60 
grains to the ounce. Compo.red to other remedies it is clean and free 
from staining, although as a rule not so uniformly efficacious. It is 
especially useful for application to the scalp and exposed parts. It 
should not be used over extensive surface for fear of absorption. 

On October 31, 1915, the Bureau of Medicine and Surgery, in view 
of the history of this case, did not consider the enlistment of this ap
plicant desirable. Consequently the medical officers at· recruiting 
stations may find a perusal of this ease instructive from the standpoint 
of rejecting applicants who present chronic, sluggish cases of psoriasis 
with a history of several years' duration. 
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EDITORIAL COMMENT. 

r:aoe:aBSS ol' THE w .&:a. 

The magnitude of the present world-conflict renders a proper con
ttption of the development of and contributions to medico-military 
science a matter for a later decade. We can not afford, however, to 
wait for that period; we must keep abreast of conditions as they 
appear, in so far as our facilities allow. 

The following risum~ endeavors to present fairly correctly some 
of the phases that are most worthy of attention from the naval 
medical officer's viewpoint. 

TRANSPORTATION OF THE WOUNDED. 

(a) Hospital and ambulance ahipa.-At the outbreak of hostilities 
none of the contending nations were equipped sufficiently with ves
sels for care or transportation of the sick and wounded to provide 
for even a moiety of their needs. Great Britain had two, Austria 
three, Japan two, the others none. The first and most urgent caJl for 
additional facilities came from the thousands of wounded, soon tens 
of thousands, pouring back from the battle front in France, demand
ing trans-channel transportation to the larger base hospitals in Eng
land. For this purpose speedily converted passenger vessels, yachts, 
fishing boats and cargo vessels, were hurriedly utilized, but despite the 
utmost efforts much congestion ensued, and days were consumed in 
distances, now, with perfected facilities, requiring but the same 
number of hours. These medical transports were barely deserving 
of the name, were not what in naval parlance should be embraced 
under the term "ambulance ships," as the shortness of the pa5sage 
obviated the necessity for facilities other than the most temporary. 
While this class of conveyance was gradually solving the above prob
lem of relieving the pressure on the base hospitals in France, the 
navies of the belligerent nations were, of course, providing them
selves with hospital and ambulance ships for future con#ngencies. 
Operations on a large scale of contending fleets have not as yet 
materialized, owing to the Fabian policy of the Germans. The 
engagements in the · South Pacific and South Atlantic have been of 
E. squadron nature, and in the absence of hospital ships. The two 
semi-important conflicts in the North Sea have been so close to a 
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home base that the hospital ships have been held to the coast as 
floating base hospitals rather than cruising hospital ships. The 
necessary secrecy of war plans makes it impossible to enumerate 
the number of such vessels now commissioned, but it is known that 
all are now amply provided. Not only has a class of thoroughly 
equipped hospital ships been completed, with (depending upon the 
character of the vessel converted and its adaptability for such altera· 
tions) operating rooms, X-ray rooms, laboratories, elevators, well 
equipped and ventilated wards, storerooms, etc., but also the many 
above-discussed ambulance ships or medical transports, vessels 
which do not require such complete equipment. 

The allied attack upon the Dardanelles has afforded a magnificent 
testimonial to the efficiency and the indispensability of hospital ships 
with a landing force, particularly with the absence of shore facilities 
for base hospitals. The expedition naturally anticipated such needs, 
but the violence of the conflict, the extremely high morbidity rate, and 
the failure to establish other than field hospitals ashore, overwhelmed 
the medical corps at the outset. Additional supply transports were 
diverted from their own sphere and, after discharge of cont.en~ 
loaded with wounded and dispatched to home bases, the English r.o 
Malta, Port Said, or Alexandria; the French to Marseille or Al~. 
In some cases in the early days such shipments of even 1,000 WOOD.den 
for the two and one-half days' trip to Alexandria were provided with 
but three medical officers, a few orderlies, and very deficient stores of 
dressings, etc. On September 30 there were 49 medical transports and 
hospital ships of the allies on Mediterranean duty. (Brit. Med. 
Jour., Oct. 9, 1915.) 

(b) Ambulance trains and motor conveyances.-This subject is of 
very great interest and could be greatly dilated upon but repN
sents the army's burden of responsibility rather than the navYs
and will be dismissed with the general statement that its developmen' 
went through the same phases incident to the other service, emb~ 
ann0ying and heart-breaking delays in its early establishment, witl: 
smoothness and ease developing with experience and expansion. Or 
dinary passenger trains, goods trains, ammunition trains, each Wet" 

pressed into service in addition to the few hospital trains availabl1 
at first, which latter gradually increasing in number and perfectinj 
their schedule, were later able to handle the situation. A detail whid 
might be well to remember that would have relieved much of the earl: 
agony is as applicable to naval emergencieir-i. e., in times of sud 
great, early, unorganized congestion equip your goods trains (sur 
I.JlY ships) with complete medical personnel and outfit on leaving t.b 
home base for the front. 
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Motor conveyances have been of inestimable value, particularly 
so on the French and German fronts, in an established, little-mov
ing battle line and a region of good roads. 

The influence of the facilities for transportation upon results 
achieved are enormous, dependent upon types of wounds, missiles, 
and infectivity of surroundings, character of first aid, etc., but all, 
with few exceptions, demanding the earliest possible removal to 
some place offering adequate, modern means of prophylaxis and 
t.reatment. Civilization demands that the bitter lessons of unpre
paredness, with their doles of agony, and death to the sufferers, and 
the deprivation to the nation, be not lived over each generation or 
each conflict; that such lessons be learned and digested, and the future 
profit from the pain of the present. 

WAR SURGERY. 

(a) /11.fection.-This has been abundant, ranging from tetanus 
and gas gangrene to the ordinary pus organisms. The naval 
wounded have been naturally very much more free from infection 
than the military wounded. Wounds sustained aboard ship, while 
of a more lacerated type, are remarkably clean. The surroundings, 
the possibility of the washing of the wound by submersion in the 
sea, all tend to comparatively clean results. Ashore, however, in 
tTelleh fighting, and particularly in a region of such intensive culti
vation of the soil as we find in Belgium and northwestern France, 
gas and tetanic infection are frequent. Tetanus has been such a 
men.ace that a prophylactic injection has been used in each case 
where possible. As a result present conditions are materially better. 
It may be stated as a general rule that in military surgery the clean 
wound is a rarity. 

( b) The established tenets of military surgery as regards treat
nent have not been materially altered-the immediate application of 
irst-aid, immobilization of parts, and the earliest possible removal 
o .field or base hospital. The longer·the delay the greater the mor
i.lity or crippling, with the possible exception of abdominal wounds. 
'he immediate treatment of the latter has always been a question 
nd is still discussed, with the trend being toward absolute rest with 
bstinence from food or drink, avoiding any inclination toward re-
1oval; if the latter is necessary, let it be, if possible, in a sitting 
osture; all this under the proviso that immediate laparotomy is out 
r the question. Other wounds are better only given first-aid and 
J soon as possible removed to field or base hospital. The field hos
i tal it.self, however, should adopt only the most necessary pro
d u res, and deliver its patients to a final base hospital as soon as 
ti pm.ent can be accomplished. 
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(c) Dressings.:-First-aid dres.9ings have given good service, but 
are a far cry from certain preventives of infection. The types of 
wounds inflicted by shell and shrapnel fire are of too lacerated and 
extensive a character to insure primary disinfection. Iodin has been 
given a thorough trial, and while losing considerably in reputation, 
has maintained its place in the first-aid packet. Most marked benefit 
from first-aid treatment on the field or in the trench is noted in bullet 
wounds, particularly in those in which the missile has not tumbled or 
ricochetted. 

The question of antiseptics to be employed has developed little new, 
other than experimental work on the use of these in a base of oils or 
paste for injection into or application on large wounds, the elabora
tion of hypochlorite of sodium as a disinfecting agent, and the use of 
peroxid of hydrogen, or of free oxygen in the treatment of gaseous 
gangrene. Light, air, and free evacuation of discharges by open 
drainage are most important. The open treatment of all infected 
wounds, with periodical or continuous flushing with saline solution, 
is giving good results, as well as saving that precious article, surgical 
gauze and cotton. · 

(d) Serum therapy is noted principally in the treatment and 
prophylaxis of tetanus, which, as remarked above, was for a while 
extremely common. The mortality has varied from 90 to 30 per cent, 
decreasing with more frequent use of the antitoxin. The latter, if 
possible, should be given in the trenches, with every wound, in a dose 
of 20 units. 

( e) Gas gangrene or malignant edema has alro been a concomitant 
of the trench fighting and the dirt-infected wounds. This is a revival 
of a frightful but happily comparatively rare disease which was 
well known in all hospital work prior to the present antiseptic age, 
although little seen in the cleaner work of this period. Treatment 
has yielded little in abating the very high death rate. The ordi
nary antiseptics are valueless when late and amputation is gener
ally deferred too long, as the toxemia, shock, and depression are 
profound. 

(f) Shock, and particularly what has been named "shell shock," 
·has attracted much attention. Cases have been abundant, with abso
lutely no external or internal bony or muscular lesions, that have 
exhibited the most marked mental or nervous aberration, ranging 
from coma to various local disabling affections, such as blindness, 
deafness, loss of taste and smell, partial or complete anesthesia, 
hysterical or epileptiform attacks, cardiac irregularity,· vertigo, 
causeless irritability, fear or terror, amnesia, etc. Treatment has been 
in the line of greatest disassociation from thoughts of the causative 
agent or surroundings, substituting therefor home comforts and 
suggestions. 
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(g) Frostbite was a painful development of last winter's trench 
fighting. A name that :Jias been applied to it, "trench disease," indi
cates its association with the trench life; it was little observed among 
the cavalry or artillery. The affection has been observed without a 
freezing temperature, as a result of days spent in muddy, undrained 
trenches, for days up to ankles or knees in mud. Tight boots or any
thing hindering a free circulation assist in its causation. Large boots, 
free oiling or greasing of the skin, abundant but not constricting 
socks or bandages will assist during the present winter in minimizing 
the loss due to this cause. 

( h) The character of the wounds has varied with the character of 
the fighting. In the early German advance bullet wounds were in a 
great majority, chiefly of the extremities. Later and present trench 
fighting have provided an abundance of shell and shrapnel, but less 
of bullet wounds, these latter now more frequent in head and face. 
The landing at the Dardanelles has gone through the same phases, 
though the percentage of bullet wounds has been even higher. 

Naval injuries have been, of course, mostly of the large lacerated 
type, due to shell or armor fragments. 

Wounds of the various parts, abdomen, skull, joints, chest, etc., 
could be separately discussed at great length, but developments of the 
present war have differed little from previously accepted ideas. 

( i) Poisoning by the inhalation of irritant gases followed the 
inauguration by the Germans of a revival of one of the oldest forms 
of attack, curiously augmented in a more horrible form by the inge
nuity of a race of scientists. The gas employed is either chlorin or 
(rarely) bromin, blown down wind from the attacking trench, rolling 
close to the ground toward and over the enemy's line. The results 
are those of exposure to a violent irritant, conjunctivitis, photophobia, 
and intense congestion of all exposed mucous membranes, particularly 
the entire respiratory tract. Death is either immediate from suff o
cation, or remote, with intense agony, from a congestive, suffocative 
Jronchitis and massive pneumonia. 

Prophylaxis is observed by inhaling through thick wet cloths or 
owels or through gauze containing a material capable of absorbing 
he chlorin, such as sodium bicarbonate. Masks have been devised 
dth this end in view, none satisfactory, however. Treatment of the 
ondition is expectant and symptomatic, with relief of suffering by 
iberal use of morphin. 

( j) Typhoid has been little of a. menace in this wa.r as compared 
> it.s former position as a dreaded campaign scourge. Prophylactic 
ioculation is universal, though not obligatory in the British service, 
nd results have been correspondingly improved. The early months 
r-ought fairly frequent reports of its incidence, prior to a thorough 
!fsternatizing of the injections, but the last few months have demon-

Digitized by Google 



118 EDITORIAL COMMENT. VoLX. 

strated typhoid's relative harmles.mess. Among the uninoculated 
of the British expeditionary force in France during the first 10 
months of the war the morbidity rate was fourteen times and mor
tality rate forty-two times greater than among the inoculated. 

(k) Typhus has claimed mu.ny victims in Serbia, Austria, Russia, 
and a few in prison camps in Germany. The recent demonstration 
of body lice as the intermediate agent has made it possible to effectu
ally check the advances of this disease, given proper sanita.ry energy 
and control. With the close association of men in trench and camp 
life, eradication of the vermin is extremely difficult, but the results 
achieved in Serbia have shown what can be done. Sanitary measures 
are necessarily upon an enormous scale in a conflict of the immensity 
of the present one. It is of interest to note the precautions taken by 
the Germans in disinfecting large bodies of troops. The measures 
adopted to stamp out the disease include the conversion of large fac
tories, notably sugar factories, into stations for disinfecting soldiers 
and their clothing. Some of these are large enough to cope with 
12,000 to 15,000 men with their clothing every day. The men are 
thoroughly washed with soap in baths, while their clothing is disin
fected by steam and leather articles by dry heat. In many prisoners' 
camps experiments have been carried out with a view to ascertaining 
the cheapest and most · effective way of destroying lice, and Prof. 
Galewsky has given the following account of his exp~riments in a 
prisoners' camp in Konigsbriick: A building, used by Russian prison
ers, nearly all of whom were infested with lice, was selected for the 
first experiment. All cracks, crannies, and corners were washed with 
a 3 per cent solution of kresol soap and were then filled up. The 
clothing was hung up loosely, with the exception of a parcel of shirts, 
which were tied into a firm bundle. In this building, the floor of 
which measured 450 square meters, 25 kilos of sulphur were burned 
in 16 sulphur stoves. The burning proceeded rapidly, and reached 
its maximum in 45 minutes. After three hours the doors and windows 
were again opened, and two hours later the building was occupied by 
the prisoners, who had meanwhile been washed. The lice and their 
eggs were found to have been completely destroyed, except in the 
tightly packed parcel of shirts. 

(l) The percentage of wounded who eventually find their way 
back to the fighting line has varied during the progress of the war 
from an early 30 to 40 per cent to at present 70 to 90 per cent, the lotter 
figure representing some of the results claimed by the Germans. . The 
incidence of mortality in its relation to total injured is of intereb"t, 
approximating in military work former wars. The present ratio is 
about 1 to 3.2. This is in marked contrast to naval figures, where 
9 are lost while 1 is injured. However, naval casualties include loss 
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by drowning, which accounts for by far the greater majority of all 
lost. This was pointed out by Surgeon T. W. Richards in a very inter
esting article in the April, 1912, number of the Na val Medical Bul
letin, as characteristic of all great naval battles, and his remarks are 
as applicable to the present as to the past. 

NAVAL ENGAGEMENTS. 

As remarked earlier in these notes, little has been added to our sum 
total of knowledge indicating any advance in technic or equipment 
by the engagements off Coronel, the Falklands, the North Sea actions, 
etc. The victors in each case have suffered little damage, insufficient 
t-0 render provided facilities inadequate, while the losers have gener
clly lost all. Indications are that the arrangements of battle dressing 
stations, stretcher parties, first-aid work, etc., as at present carried out 
or planned in our Navy, are used with success in the contending fleets. 
The need of drilled assistants from the crew has been demonstrated 
repeatedly, and at time8 the stress of work has necessitated the giving 
of great independence and initiative to such stretcher parties. 

SANITATION. 

The discussion under typhus presents one phase of the immensity 
of sanitary measures along one small line. Other topics that might 
be discussed, and to which valuable data have been added, are hy
giene and sanitation of prison camps, trenches, lines of commu
nication, concentration camps, new hospital construction, water 
supply, drainage, food, laundering and disinfecting facilities, dis
posal of remains, and many others. The sanitation of submarines, 
the question of their air supply for prolonged submersion, their food 
rnpply, cooking, disposal of excreta, all are being added to daily, but 
les> is available in this than almost any other line, owing to the jealous 
eecrecy" of each nation regarding developments that may benefit their 
opponents. 

To close this most brief epitome of some of the numerous develop
ments constantly going on over the great battle front, attention is 
invited to the fact that the tremendous scope of medico-military mat
ters of interest has hardly even been hinted at. Volumes could be and 
will be written on each minor subhead. Reports from observers 
behind the French and German lines have been of inestimable value 
and embrace material that allows us to foresee and be forearmed 
against future contingencies, and to avoid many of the pitfalls and 
errors which only experience taught to the now struggling armies and 
navies. 
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PROGRESS IN MEDICAL SCIENCE.5. 

GENERAL KEDICINE. 

L TBOKPBON, Sur!;eon, and E. L. WOODS, Passed Assistant Surgeon, United States N&TJ. 

Jl&CXENzm, Sir J. The recruit'• heart. Brit. Med. Jour., Oct. 16, 1015 . 

.At the request of the War Office and on account of the rejection of a 
large number of healthy young men on account of some cardiac mani
festation, which the examiner took to be abnormal, Sir James Macken
zie has prepared a memorandum for medical examiners. 

It is stated that the healthy heart in the young can exhibit murmurs 
and variations in rate and rhythm which are perfectly physiological 
in origin and indicative neither of disease nor of impairment. 

Before examining the heart find out the functional efficiency by 
ascertaining how it responds to effort. To ascertain this find out the 
amount of exertion the candidate has been accustomed to in his work 
or play and whether he can undergo severe bodily exertion without 
distress. 

As to murmurs, Sir James states that physiological mm·murs are 
always systolic in time anCI the situation of greatest intensity may be 
at the apex, mid-sternum, or base of the heart. If the candidate's 
response to effort be normal, and the heart normal in size, the murmur 
is negligible, for it is manifest that if the cause which produces the 
murmur hampers or embarrasses the hea1-t in its work the size of the 
embarrassed chamber will increase and its functional efliciency be 
impaired. 

As to irregularities of the heart, the author states that those indi
cating serious mischief, as irregularity of auricular fibrillation or of 
heart block, will be associated with such diminution of functional 
efficiency that the candidate would not seek enlistment. The most 
common type of irregularity is that which occurs in the healthy heart 
of the young. It is characterized by a lengthening and shortening of 
the pauses between the beats; it will often be found to vary with the 
respiration, the beat increasing in rate during inspiration and decreas
ing during expiration. When it does not have the characteristic 
respiratory character it can be made to take this on by having the 
candidate breathe slowly and deeply for a few minutes. It is frequent 
in perfectly healthy hearts, and is therefore of no impol'tance. 
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. 
In rare cases the heart may be found intermitting more or less fre

quently. If the heart is ausculated, two short. sharp sounds rapidly 
following one on the other may be heard during the pause. If this is 
the only sign present-that is, if the functional efficiency of the he&rt 
be good and the size normal-then these extra systoles are of no sig
nificance and the candidate should not be rejected. 

As the result of excitement many perfectly healthy hearts suft'er 
from palpitation or excited action of the heart during examination. 
The heart beat becomes forcible and rapid and a systolic murmur may 
be present. If such a candidate be told to lie down and breathe slowly 
and deeply for a few minutes, the heart's action becomes less violent 
and the rate slows during expiration.-(E. B. STITT.) 

HOI..LESTON, H. D. Report on cerebrosplnal fever In the B.oyal :Ravy (August. 
19H-4ugu1t, 1915). Jonr. Hoy. Nnv. l\led. Senlce, Octoher, 191". 

This is a history of 170 cases in the navy for the year. The mor
tality was 52.9 per C(:nt. The incidence of the disease seemed to be 
associated with the presence of "carriers" in overcrowded quarters. 
The greatest number occurred in the months of January, February, 
and March. Of course if carriers could be eliminated the disease 
would be abolished. The difficulties lie in the detection of healthy 
carriers; this could only be attempted by the examination of every 
man in the sen·ice, and as the carrier state is usually of short dura
tion (about three v:eeks), and as some carriers are intermittent, 
showing the presence and absence of meningococci alternately, the 
work thus in'\'olved would be prohibitive. It is also possible that the 
meningococcus is only a phase in the cycle of a pleomorphic micro
organism, and a carrier will not be detected if cocci alone are sought. 
Abortive cases are a great source of contagion. Unless there are 
known cases of cer!"hrospinal fever present to ca:use suspicion, some 
will pass as influenza or head colds, etc. 

After a detailed history of epidemics in various barracks and 
ships, the author sets forth recommendations as to the prevention 
of the introduction and spread of the disease. Any person who 
develops catarrhal symptoms of the nose or pharynx should be 
examined bacteriologically. In the month of December examination 
should be made as extensive as possible, as the epidemics seem to start 
in January. The intermittent carriers are so dangerous that it would 
be best to discharge from the service all those who have recovered 
from an attack of cerebrospinal fever. Overcrowding should be 
avoided. An increase in catarrhal disease, such as influenza, tonsil
litis, coryza, and sore throat, often precedes an epidemic of cerebro
spinal fever. These cases should be isolated as far as p<>ssible until 
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their true character is established. Special care should be ta.ken t,o 
prevent the common use of handkerchiefs and towels. 

To prevent the spread, complete disinfection and sterilization 
should be done. This should begin with the entire dormit.ory. Con
tacts should be isolated and repeatedly examined. The evidence 
that carriers spring up freely around a. case makes it necessary to 
include "contacts" into a wide group. It should include all in 
the same sleeping place and all others who have been intimately asso
ciated with the sick person. When isolation of contacts is practiced, 
th<S! with any naso-pharyngeal inflammation should be segregated 
from the apparently well.-(_£. T.) 

Rn.Gu:s, ll. E. Roentgen-ray treatment of leukemia. California State Jour. 
Med., September, 1915. 

Since 1903 there have been a great number of cases of leukemia 
treated with the roentgen-ray. The author states that the usual re
sults have been more or less rapid improvement in general condition, 
lowering the white count and return to normal of differential count. 
Large doses of the rays must be used in order t,o prevent relapses, 
which are very difficult t6 control. 

The primary effect of radiation is degenerative. In 10 to 14 daye 
\Jlllphocytes, myelocytes, myeloblasts, and even polymorphonucleani 
show swelling of nucleus and fragmentation of chromatin. Proto
plasm is at first unchanged; later it becomes clear or vacuolated: and 
then the cells disappear. After prolonged courses of radiation a 
serondary reactive effect appears. Myeloid cells completely disap
pear from the lymph nodes and spleen, and the organ becomes a 
fibroid mass containing scattering lymphoid cells. Spleens fre
quently show anemic infarcts, thrombosis of vessels, and obliterating 
endarteritis. 

Success depends entirely on the way radiation is given. There i:i 
considerable discussion as to whether the long bones or the spleen 
should be exposed. Probably the best results are obtained by ex
posing both.-(E. T.) 

Orafu.s, W. Chronic lead poisoning in guinea-pigs; with special reference to 
nephritis, cirrhosis, and polyserositis. Am . • Tour. Med. Sc., October, 1915. 

Ophiils from experiments performed upon guinea-pigs, in which 
a.5 a rule one-half grain of carbonate of lend was given three times a 
week, reached the following conclusions: 

1. Chronic lead poisoning in guinea-pigs produces severe degen
erative changes in the epithelium of the kidneys and of the liver, 
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leading to necrosis. These destructive lesions are partly compen
sated for by constant regeneration. 

2. In the kidneys these lesions may eventually cause collapse of 
certain groups of tubules associated with moderate prolif era ti on of 
the connective tissue and some chronic inflammatory changes. The 
glomeruli in these foci usually show a fibrous thickening of the cap
sule. In exceptional instances the defects produced in this way are 
large enough to cause a somewhat granular gross appearance of the 
organs. 

3. In the liver large areas of collapse occur much more frequently, 
so much so that marked irregularity of the surface resembling that 
observed in human cirrhosis is quite common. The connective tissue 
proliferation associated with this process is extremely limited. The 
condition, therefore, can not well be classified as cirrhosis, but should 
be designated as a chronic focal atrophy. 

4. Chronic lead poisoning in guinea-pigs produces general in
creased permeability of the blood vessels leading to the production of 
effusions, usually of a hemorrhagic character, into the serous cavities. 
These are most commonly observed in the pericardium, but the pleurre 
ond the peritoneum are often also involved in the process. False 
membranes are apt to form on the surface of. the serous membranes, 
and their organization leads to the development of the picture ot a 
chronic polyserositis with fibrous thickening and sometimes ad
hesions. If this condition is more especially localized in the peri
cardium there may be the appearances of a pericarditic pseudocir
rhosis; if more in the capsule of the lh-er, that of a Zuckergussleber 
may be reproduced.-(E. L. w.) 

ALLEN, F. M. Prolonged fasting in diabetes. Am. Jour. Med. Sc. (From the 
Hospital of the Rockefeller Institute for Medlen! Research, New York.) 

Partial pancreatectomy, with preservation of the pancreatic duct 
so ns to avoid atrophy of the remnant, gives a more satisfactory 
reproduction of clinical diabetes than is afforded by Von Mering 
and Minkowski's total pancreatectomy or Sandmeyer's method of 
slow pancreatic atrophy. As previously pointed out, animals thus 
prepared constitute valuable test objects and afford favorable oppor
tunities for research concerning diabetic therapy. 

The treatment of diabetes at the Rockefeller Hospital has been 
· based upon these animal experiments. The patients admitted have 

been 44 chosen as the most severe out of a considerable number of 
applican~s and representing a sufficient variety as respects age, social 
condition, and other factors. Present experience indicates that the 
glycosuria, in cases of even the severest type of diabetes, may with 
advantage be cleared up by one initial fast. The necessary duration 
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may sometimes be as long as 8 or 10 days; severe acidosis, which is 
known to be diminished by the shorter fasts previously employed, is 
still more reduced by the more prolonged fasting. Dangerously weak 
and emaciated patients have.borne the fasting with apparent benefit, 
giving the impression that they had been suffering more from intoxi
cation than from lack of nutrition. Alcohol is valuable during fast
ing as a food which does not produc~ glycosuria, though its use is 
not essential. Broadly speaking, freedom from glycosuria seems 
attainable in all cases of uncomplicated human diabetes before there 
is danger of death from starvation. 

One case of incipient gangrene and one dangerous carbuncle 
cleared up rapidly under fasting, and threatening complications of 
infectious or any other character are considered an indication for the 
radic~l treatment as described. No contraindication has been met, 
unless it be the appearance of nausea, vomiting, and prostration 
while fasting. One man began to vomit and feel unwell on the 
seventh day of fasting. He was fed and the symptoms immediately 
p8S'>ed oft. After two weeks of restricted diet a second fast easily 
cleared up the glycosuria. This simple precaution apparently pre" 
vents danger even in this rare type of cases, and in other cases there 
)as never been any sign of danger or harm. It is unquestionably true, 
n accord with Joslin's warning, that when glycosurin is abolished 
ind strength diminished by Jong fasting, and then glycosuria and 
~cidosis allowed to return through improper diet, the last state of that 
!Dan may be worse than the first. After the fasting patient has been 
::ompletely sugar-free for one or two days, feeding begins, and the 
.olerance of the patient for carbohydrate, protein, and fat is deter
nined. Any trace of glycosuria is the signal for a fast day with 
ubsequent modification of diet, and routine fast days are often used 
s frequently as once a week even in absence of glycosuria. Two 
rinciples in the management of severe cases are mentioned: The 
enefit of keeping the patient permanently below weight and the 
:1 visability of restricting the quantity of fat in the diet. The pres-
1t idea is, that the reduction of weight is in itself beneficial to the 
abetic condition and serves to spare the weakened function and 
crease tolerance. Any increase in weight that is possible, without 
turn of glycosuria or ketonuria, is permitted. The principle tenta
rely suggested that increase of weight or metabolism increases strain 
ion the internal pancreatic function, and reduction of weight or 
~tabolism reduces the strain, is new, and if it proves valid will be 
.iseful general guide in treatment. The general policy of insisting 
•OD prompt and lasting freedom from glycosuria and acidosis in all 
ses of diabetes, even the most severe, is a new one. In addition, the 
lin features wherein the proposed treatment differs from the pre-
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viously established methods may be summarized unde1· the following 
five headings: 

First. An initial fast sufficient to clear up glycosuria in any case, 
and then one or two days lo~ger. 

Second. A subsequent diet sufficient to keep glycosuria and acidosis 
permanently absent, with as many interspersed fast days as necessary 
tor this purpose. 

Third. Keeping most severe diabetics intentionally and perma
uently at a sufficiently low level of weight and metabolism in the be
lief that return of symptoms and downward progress is thus pre
'\'ented. 

Fourth. The patient's tolerance for fat and calories should be fol
lowed in the same way as the tolerance for carbohydrates and pro-
~~ . 

The fifth feature consists merely of routine or incidental matters, 
which are not without practical importance. Among these may be 
mentioned: 

(1) The diet, which should not overtax tolerance, yet satisfy the 
patient so that it will be continuously followed at home. 

(2) The absence of any specific craving for carbohydrates such as 
diabetics are supposed to manifest, and the contradiction of the 
prevalent idea that most se\'ere diabetics can not be trusted. 

(3) The avoidance of the need of alkali for more than a few days. 
(4) The principle of clearing up the urine quickly. 
( 5) Instruction of the patient in the simple means of controlling 

his own condition, through diet, body weight, and the daily testing 
of urine (by the patient) with Benedict's solution. 

The immediate results as observed up to the present have appeared 
uniformly beneficial. Reports from a number Of clinicians experi
enced in the older methods of treating diabetes agree that their re
sults under the new method are more favorable. 

As respects the remote results and the influence on the ultimate 
prognosis of severe diabetes, longer experience must decide. What
ever the ultimate outcome, two conclusions seem justified by present 
knowledge: 

( 1) That this treatment removes glycosuria and acidosis more 
quickly and surely than has been the practice heretofore. 

(2) That patients do better when glycosuria and acidosis are re
moved than when they are allowed to continue.-(E. L. w.) 

Proper dosage of antitoxin in diphtheria. Weekly Bull., Dept. Health, N. Y. Ctq, 
Nov. 13, 1915. 

The following is quoted verbatim from the above report: 
"The attention of physician readers is called to the following table 

of the doses of diphtheria antitoxin recommended in the treatment of 
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diphtheria. This table was prepared by Dr. William H. Park, di
rector of the bureau of laboratories of this department, on the basis 
of extensive experimental and clinical studies. The recommendations 
have been indorsed by the Medical Board of the Willard Parker Hos
pital and by the diagnosticians of the bureau of preventable diseases. 
The table of doses here given has been issued by the commissioner of 
health as an order for general department procedure. In passing, it 
may be stated that there is no advantage in excessive or repeated doses. 

Mild cases. Moderate. Sevfll'e. Malignant. 

-
Wmts, 10 to 30 pounds In weight (UD· UnU1. Uni11. Unll•. Unit!. 

der 2 l"1l'S of age> •. • .• •. . • ... . . . .. •• . 2,ooo-a,000 i 3,000- 5,000 5,000-10,000 10,000 
<llildTCI, 30 to 90 pounds In weight ( un-

der 15 ~·oan of age) •.• •••• ••••••••• • • • a,000-4,000 I 4,000-10,000 10,000-15,000 16,000-20,000 
.\daH8, 90 pounds and over In weight . . 3, 000-5, 000 5,000-Ul,OOO 10,000-20,000 20, 000-40, 000 

"Cases of laryngeal diphtheria, moderate cases seen late at the 
time of the first injection, and cases of diphtheria occurring as a com
plication of the exanthemata should be classified and treated as 
'se,·ere ' cases. 

" In all cases a single dose of the proper amount, as indicated in the 
schedule, is recommended. For immunizing purposes a dose of 1,000 
units should be used. 

"It is recommended that the methods of administration be as fol-
lows: 

14 Mild cases: Subcutaneous or intramuscular. 
14 Yoderate cases: Intramuscular or subcutaneous. 
"Severe cases: Intramuscular or subcutaneous or intravenous. 
"Malignant cases: Intravenous."-(R. c. R.) 

KE:RTAL AND NERVOUS DISEASES. 

R. SBlllCHAN, Passed Asslstant Surgeon, Unltcd States Navy. 

OllOllsi."T. Clinical lecture on the psychoneuroses ot war. Med. Press nnd Cir
cular, June 9, 1915. 

In common with Dr. W. A. Turner, writing separately in the British 
Medical Journal, under date of May 15, 1915, on "Cases of nervous 
and mental shock observed in the base hospitals in France," Dr. Gros
set dtscribes deaf-mutism (occasionally, but less frequently, blind 
deaf-mutism) as one of the clinical surprises of the great war. These 
cases are caused by the explosion of big shells in close proximity to the 
patient. The shock is both physical and mental. "A typical instance 
is the bursting of a shell at close quarters by which a soldier is hurled 
several yards through the air and more or I-ess completely buried be
neath earth or the bodies of his comrades. He loses consciousness, 
and on recovery, especially if he be in an emotional or overtaxed con-
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dition, finds that he can neither see, hear, nor speak. * * • He is 
unable either to convey or receive impressions." 

Dr. Grosset suggests, as an explanation of the psychology of these 
cases, that these patients probably think that they have died, as the 
only thing which combines such a patient to existence is the preserva
tion of his sensibility and sense of movement. The remarkable exam
ple is cited of an ingenious nurse who placed a pencil in the hand of 
one of these blind deaf-mutes, and guided it while she wrote a question 
on a piece of paper. The patient replied to the question, writing the 
answer in a firm round hand. " In these cases sight usually returns 
first, hearing next, and speech last of all. Both sight and hearing may 
suddenly return." · 

Among the less interesting psychoneuroses produced by shell 
shock are traumatic neuroses, the most important clinical mani
festation of which is hemiplegia, or, rather, anesthetic hemi-im
potence; hysteria, neurasthenia, disturbances of sleep, and changes 
in character, as well as various psychoses. The opinion is expressed 
that personal and hereditary antecedents (ante bellum) have com
paratively little value in the psychoneuroses of war, but that in the 
etiology of the psychoses the personal and hereditary elements play 
infinitely the more important role. 

Out of 193 cases of traumatic lesions of the nervous system exam
ined by Dr. Grosset during the first three months of his service, 59 
cases of psychoneuroses were found. 

It is stated that the marked psychoneuroses are not as a rule pro
voked by the graver injuries. "The origin is more dramatic. The 
explosion of a bursting shell which hurls the victim 3 or 4 yards 
through the air and frequently buries him beneath corpses and debris: 
the explosion of a shell in the trenches in his immediate vicinity by 
which the comrades at his side are killed, men who are perhaps break
fasting with him; an explosion which kills a comrade and perhaps 
hurls the lifeless body at him; the impact of a projectile which 
bruises and stuns without actually wounding him; these are the 
originating causes of the psychoneuroses of war. * * * When 
the victim recovers consciousness, which he does sooner or Inter, be 
finds that he is paralyzed. He thinks that he has lost one of his limbs. 
He is blind, deaf, and dumb, or he is in a shattered and anxious mental 
condition." 

Both articles are well written and should be found very interesting 
to anyone interested in this class of patients, the number of whom 
is bound to he greatly increased as the war continues. War condi
tions " try men's souls". probably more than any other human .ex
perience. Psychoses and psychoneuroses are certain to claim a tre
mendous toll as one of the aftermaths of war.-( n. nUTTs.) 

Digitized by Google 



lfo. I. MENTAL AND NERVOUS DISEASES. 129 

MAcCuBDY, J. T .. aud TKF..ADWAY, W. L. Constructive delusions. N. Y. State 
Hosp. Bull., August, 1915. 

The writers state that if delusions are to be an index to deterioration 
they must in some way hold a mirror to the changes in the personality, 
repeat them, or prefigure them. In dementia there is a loss of the sense 
of reality. May we not hope to find in the content of the psychosis 
some objective criterion as to the degree in which the sense of reality 
is lost, with all that implies¥ 

They consider that delusions in dementia precox which take the 
fonn of objective speculations rather than subjective experiences are 
an evidence of a milder psychotic reaction, and hence warrant a 
prognosis of chronicity rather than deterioration, and that scattering 
of thought arises from failure to formulate underlying fancies in an 
objective way; that the insanity of ideas depends not on themselves . 
bnt on the critical judgment of the age which produces them; and, 
Wily, that there are essential psychological differences between creeds 
and religious delusions.-(n. s.) 

l&t.BT, 8. R. lome observations on heroin habitu6s. N. Y. State Hosp. Bull .• 
August, 1915. 

This subject is of considerable interest to naval medical officers 
heeiuse of the occurrence of this habit among enlisted men. At the 
Kings County Hospital, Brooklyn, N. Y., from July 1, 1914, to 
March 1, 1915, 139 heroin habitues were received. This serves to indi
cate its prevalence. 

It was noticed that the patients are usually undersized and poorly 
developed physically. They are pale appearing, but examination 
failed to reveal any gross physical disorders except in two cases, who 
were tuberculous. All appear somewhat underweight. There are no 
characteristic neurological findings except a dilation of the pupils, 
which always were found to react promptly to light. They do not 
present a typical picture of the constant drug user. 

It was noticed that the patients slept longer in the morning than 
was their usual custom, appeared to be without ambition at their 
work, and. took little interest in anything. They frequently had to 
give up their positions because their work was unsatisfactory. It · 
was usual that they had not worked for months, and one case had been 
without occupation for four years. When patients were without the 
drug they were irritable, restless, and unable to sleep. They are 
nervous and suffer from vomiting and complain of abdominal cramps 
and general weakness. After a time cramps in the legs, pains in the 
joints, and twitching of the legs occur. The gastrocnemius muscle 
may go into a tetanic contraction, which is quite painful but does 
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not last long. The patients are sleepless, restless, noisy, and com
plaining. After two or three days the withdrawal symptoms gradu
ally subside. They are then able to take solid food, improve rapidly, 
and soon are in excellent condition. 

The initial effects of the drug are nausea and vomiting, followed 
by somnolence, which wears off after taking it three or four times, 
so that later the e~ect is almost entirely one of somnolence, with an 
increasing dose necessary to produce the effect. 

The dose varies from 0.50 to 1.20 cg. a day and may be as much as 
4: in three days. 

In nearly all cases the drug is taken by snuffing from a piece of 
paper made into what is known as a" quill." It is usually taken into 
the same nostril, which reveals areas of inflammation. 

After a week or two of deprivation they do not show any special 
craving, and are apparently happy and contented. 

Many give a history of having been in reformatories for petty 
crimes; others are members of gangs. Others live with prostitutes and 
are sexual perverts, although the drug removes sexual desire. They 
give a history of a bad record at school, and afterward were unsuc
cessful, changing occupations frequently, and were regarded as pecu
liar, so that they can be regarded as of defective make-up. They are 
evidently easily suggestible. There seems to be no well-defined reason 
for acquiring the habit, except to" see how it felt." 

The majority of these cases are born in the United States. Prac
tically all are of the moron type. There do not appear to be any per
manent effects of the drug.-(R. s.) 

ANm:RSON, Y. V. A proper classlflcatlon of borderline mental oases amonpt 
o«enders. Boston l\fed. nml Surg. Jour., Sept. 26, 1915. 

This is the preliminary of a series of articles acquired from ex
perience with cases handled by the municipal courts in Boston. n 
considers these individuals as "failures of mental adaptation." A 
great host of repeated offenders-recidivists who seem unable to 
properly adjust themselves to society's customary requiremen~ 
have, as a fundamental basis of their lack of adaptability, a mentality 
that deviates from the normal, and would seem, if looked at purely 
from the social point of view, to be all of them defectives. How
ever, the percentage is lower, ranging from 10 to 30 per cent. The 
remaining 90 to 70 per cent comprise a group that are important, 
which are neither feeble-minded nor insane, but who are clearly 
abnormal mentally. These seem unable to profit by any treatment 
and are best regarded as moral imbeciles or defective delinquents. 
These give no evidence of mental defect, but their conduct is abnor-
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mal, they have certain character defects, and they are antisocial. 
They are impulsive, vehement, inhibitionless, and emotional; in 
other words, they are easily unbalanced and thus liable to serious 
social difficulties in a complex environment. They are psychopaths. 
Then, there is a. group which is clearly not pathological but psycho
logical, the mental delinquents. These have a fair amount of in
telligence compatible with their station in life, a stable mentality, 
are cool and calculating, deliberate, indolent, superficial, very self
ish, egoistic, heartless, and even cruel. They are strongly individ
ualistic, being nonsocial. They are that as a result of lack of social
izing influences at their developmental period. 

These three definite groups, the psychopaths, the mental delin
quents, and the mental defectives, constitute the very essential of 
recidivism, and the institution of proper remedial measures, fitting 
the requirements of each particular group, would enable society to 
make immense strides in handling the crime problem.-(n. s.) 

D .. wsNPORT, C. B. The feebly inhibited. Violent temper and its inheritance. 
Jour. Nerv. nnd l\lent. Dis., September, 1915. 

This is one of a series of studies made of 165 family histories of 
iJtayward girls in State institutions. It attempts to decide how far 
ieredity plays a role in those traits, usually of a highly" emotional" 
;ort, that lie at the basis of criminal behavior. It takes up (a) Out
:>ursts of had temper in families with epilepsy. They are character
l.zed by sudden onset in persons of a generally disagreeable disposi
.ion, and by tendency to assault others and occasionally to hurt one
elf and destroy things. ( b) Outbreaks of bad temper in families 
rith mania; that is, manic-depressive or allied psychoses. 
There are angry spells when the patient becomes much excited 

with or without elation), and under these circumstances is often 
ritable, abusive, even assaultive, and sometimes swears, storms, and 
akes a great disturbance, becoll)es easily discouraged, gets depressed, 
en contemplates suicide. It usually occurs after a period of incuba
•D during which melancholia prevails. A violent reaction takes 
ice in sudden paroxysms. These vary from simple excitement to 
r.-y. There is a flood of ideas and an expansive humor. 
( c) Hysterical outbreaks of temper. In these there ~ no clear 
deuce of epilepsy or manic-depressive psychosis in the near rela
es. Patient shows, especially at menstrual period, an excited 
ack preceded by about two days of increasing restlessness. At the 
;;is the patient sings, swears, bangs about movables, threatens to 
:e her own life and that of others. The acute attack lasts for a 
., or two and is followed by a period of depression and inactivity 

• 
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for a day or two, after which the patient's reactions return to a 
normal level. 

All of these patients are different from other people (even their 
own brothers and sisters) in that, at more or less regular intervals, 
they react explosively to a wholly trivial circumstance. It is con
cluded that-

1. The tendency to outbursts of temper-" tantrums" in adults-
whether more or less periodic or . irregular and whether associated 
with epilepsy, hysteria, or manic or not, is inherited as a positive 
(dominant) trait, typically does not skip a generation, and tends 
ordinarily to reappear, in the average, in half of the chiJdren of the 
affected parent. 

2. It would seem to follow that epilepsy, hysteria, and mania are 
not the causes of the violent temper frequently accompanying them. 
The violent outbursts are in no clear sense the" equivalent" of these 
various psychoses. Rather the violent outbursts of temper are due 
in all three associations, to a factor that causes periodic disturbance 
(possibly paralysis of the inhibitory mechanism~). This factor has 
the greatest effect when acting on a nervous system that is especially 
liable to show the other psychosis. In other words, " tantrums" are 
apt to be associated with these various neurotic conditions while they 
haYe no necessary connection with them.-(R. s.) 

,, 
SURGERY. 

A. M. F .u : NTLEROY, Su.rgro"l, and E. H. H. OLD, Passed Aseletant Snrgeoo, United 8tate1 
Navy. 

SQUIER, J . B . Renal pain: Diagnostic and clinical slgnUloanoe. Surg., Gynec. 
and Obst., October, 1915. 

It has been shown by Yarious investigators that pain is due to 
stimulation of some portion of the cerebrospinal nerrnus system, and 
is manifested by being referred to the peripheral distribution of 
cerebrospinal sensory nerves in the erternal body wall, and that pain 
is elicited only by stimulation of structures supplied by the cerebro
spinal nervous system. This hypothesis explains pain resulting from 
visceral irritation. When a viscus is the focus of an irritative process 
there is conducted through the sympathetic system the impulses of 
visceral ir.ritation. The stimulating effects of these on the cerebro
spinal sensory nerves center in the cord, transfer the pain to the 
peripheral distribution of these nerves, and establish a viscero
sensory reflex. Should stimulntion of the cord affect a contiguous 
motor center, the skeletal muscles contract, producing a viscero-motor 
reflex. Recognition of these factors in pain production is extremely 
important in interpreting the diagnostic value of pnin. 
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The roost frequent pathological conditions often confounded with 
renal lesions on account of the symptom of pain are : Coincident 
disease of the gall bladder and ducts, gastroduodenal ulcer, appen
dicitis, and affections of the large intestine. There must, however, 
be combined with the pain symptom other associated symptoms in 
order to complete a true diagnosis and in this connection may be 
mentioned the presence of pathological products in the urine, varia
tions in the amount of urine, frequency of micturition with or with
out tenesmus, etc. 

Beginning renal affections are usually painless, and many of them 
remain so. Changes in the parenchyma of a glandular organ seldom 
cause pain, and it is practically accepted that in order to produce 
pain there must be stretching, tearing, or pressure upon the capsule 
of a parenchymatous organ. Diseases of the kidney structure per se, 
as with afl'ections of other glandular organs, are nearly devoid of 
sensibility. 

The type, original, and final location of pain, and its path of 
radiation must all be considered in interpreting renal pain. True 
renal pain is located in the flank and lumbar region, is of dull, aching 
quality, constant in character, never paroxysmal, and without radia
tion. Pelvic or ureteral pain is diffused from the lumbar region along 
the iliac crest, is of paroxysmal or colicky quality, of varying inten -
sity, an.P intermittent in character, radiating through the inguinal 
region into the scrotum or rectum, or on to the thigh. The line of 
radiation is clinically along the· ureter, bladder, and scrotum, but. 
anatomically along the distribution of the iliohypogastric, ilioin
guinal, and genitocrural nenes. The skin of the scrotum, being 
supplied by the sacral nerves, is never affected in true renal pain. 

In order to prove that the pain is of renal origin it must be cor
related with some associated finding, e. g., pain with pus but without 
::ystitis suggests the calculus group; pain with pus, with cystitis, 
mggests the tuberculous group; pain without pus, without cystitis,. 
>lus a tumor suggests the aseptic hydronephrotic group; pain with 
umor, with pus, with or without cystitis, suggests the septic hydro-
1ephrotic group; pain with blood, without cystitis, the neoplastic or 
ssential hemorrhagic group. 
The pain from lumbago, often mistaken for renal pain, is worse in 

fie morning, but improves as the day progt·esses and lessens by 
:iovement or active exercise, while renal pain is less after a night's 
est, becoming worse toward evening and is considerably augmented 
y active locomotion. 

Distention of the renal pelvis and upper third of the ureter is 
ssociated with urinary frequency, but is usually without painful 
licturition.-(H. w. COLE.) 
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GERAGHTY, J. '.r. l!'ulguration in the treatment of bladder tumon. Surg .. 
Gynec. and Obst .. August, 1915. 

Attention is drawn to the fact that confusion exists in regard to 
the types of bladder tumors suitable for fulguration and it is pointed 
out that the hard, lobular, infiltrating carcinomata receive more harm 
than benefit from fulguration, but this treatment, when applied to 
typical benign tumors, produces results far superior to any other 
procedure. 

The diffuse papillary and sessile tumors, always carcinomatous, 
and the carcinomatous papillomata are regarded uncertain in results 
following fulguration. Beer is certain that the high-frequency cur
rent is effective in benign tumors only, though many other surgeons 
have shown the apparent cure of the malignant types. 

The author's article can be summarized as follows: He uses the 
Oudin, or unipolar, current and states that it is just as effective as the 
bipolar. There is no eradication of a sessile tumor or one presenting 
infiltration of the base, though much symptomatic relief is produced. 
In this treatment the benign tumors respond more quickly than the 
malignant. 

Fulguration is stated to be fur superior in results to the most rad
ical operative procedures and should be used on papillomata, both 
benign and malignant, providing infiltration of the bladder wall has 
not occurred.-(H. w. COLE.) 

WARREN, G. W. Some details in the i.urglcal treatment of tumor of the bladder. 
Surg., Gynec. and Obst., August, 1915. 

The author, though admitting that recent statistics show that 
bladder tumors are showing the best results from treatment by ful
guration, is of the opinion that surgical procedure will eventually be 
the method of choice. He claims that the inability to make an early 
diagnosis of malignancy in bladder tumors without microscopic ex
amination gives rise to the present popularity of fulguration, and 
that many cases of simple keratosis and irregularities of the vesical 
mucosa are treated and reported as cured, thus swelling the statistics 
in favor of fulguration. 

The writer excises the entire bladder wall at the region of the tumor, 
using the extra-peritoneal route, thus obviating the necessity of 
opening the peritoneal cavity and causing a corresponding reduction 
in mortality from peritonitis. The bladder is freed from the peri
toneum and adjacent tissues only at the point of resection. If the 
tumor is situated near the trigonum, only one side of the bladder 
need be freed, but if the growth is located upon the back or upper 
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portion of the bladder the peritoneal cavity may have to be opened, 
as the peritoneum is sometimes adherent to the bladder overlying 
the tumor. The attachment of the urachus usually has to be severed 
to permit free exposure of the bladder with a tumor thus situated. 
The cutting of the urachus opens the peritonenl cavity. The drain-

1 age tube usually infects the denuded area, and this is the main objec-
1 tion to freeing any more of the bladder than was absolutely essential 

to removal of the tumor. Extreme care must be taken to prevent 
loose particles of tumor tissue from coming in contact with the in
cised areas, as there is grave danger of recurrence due to transplanta
tion. Even touching or handling the tumor frequently gives rise to 
a recurrence, which generally takes place at the site of the bladder 
wounds. The amount of bladder tissue removed can he very great, 
and, as far as capacity i~ concerned, the result will be good. Tumors 
of the bladder overlying the prostate are almost impossible to resect. 
Cases of multiple vesical tumors do badly with partial resection of 
the bladder, and if surgical interference is undertaken, it is recom
mended to remove the whole bladder.-(n. w. COLE.) 

W111oeT, Sir A. K Wound infections. Proc. Roy. Soc. Med., viii, No. 6, April, 
1911'i. 

In the present war practically every wound is heavily infected. 
The clothes and skin of the soldier become contaminated with filth 
containing pathogenic organisms and spores; the missile takes these 
m with it and implants them far beyond the reach of any prophy
lactic applications of antiseptics. Blood and lymph are now poured 
out in the track of the projectile and there results a mixed infection 
of a streptococcus with fecal bacteria, the latter being a specially 
prominent feature of this war. 

Two of these intestinal bacteria have a special importance, they 
are the Bacillus aerogenea capaulat'U8 and the tetanus bacillus. Their 
presence makes the first period of the wound infection a critical 
time for the patient. The streptococcus may invade the tissues and 
set up cellulitis or erysipelas; the tetanus bacillus may induce teta
nus; or the gas bacillus may produce a gas phlegmon and obstructive 
gangrene in the distal portion of the limb. 

When the wound has been opened and aerobic conditions estab
lished its bacterial flora changes; the ordinary pyogenic infection 
now gains the upper hand, and instead of an infection of the im
prisoned discharges we have now an infection of the granulating 
wound surfaces and of the flowing discharges. The streptococcus, 
staphylococcus, and Bacillus proteua are now the chief bncterial 
agents. 
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1''UNDAMENT.AL CONSIDERATIONS IN REGARD TO TREATMENT. 

We have at our disposal 3 distinct therapeutic measures-anti
septics, physiological methods such as opening and draining of the 
wound, and third, vaccine therapy. The second is beyond all com.
parison the most important. We can not apply any of these measures 
aright unless we first understand the physiological processes going 
on in the wound. To make these processes clear Wright describes 
at great length the technic of the experiments which have enabled 
him to answer the following questions. 

(1) Can the mi<:robes which are found in wound infecti<m.8 li'IM 
and multiply in the unaltered blood ftuidsf 

In the highly diluted fluids a pure culture of streptococcus de
velops; in the lower dilutions staphylococcus and an anaerobic 
diphtheroid bacillus also appear. All the other pyogenic microbes 
appear to be inhibited in undiluted normal serum, and when they 
put in an appearance it is comparatively late and in concentrated 
pus. 

(2) Does the lymph which pours into the wound provide a favor
able nutrient medium for the microbes which have been growing in 
that wound? 

The lymph as it flows out contains streptococci in practically pure 
culture with actively phagocytic leukocytes. In the wound it is 
quickly converted into a fluid which is ideally favorable to the growth 
of microorganisms. 

(3) lVhat U, the cause of that corruption of the lymph which con
'Verts it into a favorable nutrient medium for se.ro-saprophytic nu
crobesf 

This condition is brought about by a digestive process. The blood 
has an antitryptic element, and the reduction of this antitryptic 
power is the prime cause of its corruption. When trypsin is added 
in quantities sufficient to reduce the antitryptic power but insufficient 
to give us any free trypsin, the serum is converted into an eminently 
favorable nutrient medium for sero-saprophytic microbes. 

EMIGRATION OF WHITE BLOOD CORPUSCLES INTO THE WOUND. 

White blood corpuscles will mm·e out in any direction toward a 
chemotactic substance. They will emigrate more freely downward 
than horizontally and more freely horizontally than upward. Anae
robic conditions are more favorable to emigration than aerobic con
ditions. Emigration goes on unaffected in the presence of ether, 
but is abolished or suspended in an atmosphere of chloroform. 
Physiological salt solution induces a very vigorous emigration of 
polynuclear white blood corpuscles. Weaker salt solutions induce 
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a less vigorous emigration, and water again a less vigorous. Strong 
salt solutions, 5 per cent, suppress emigration. 

Bacterial suspensions which have been sterilized by heating evoke, 
according to the dilution, quite different effects. The general · rule 
applying to bacterial suspensions would seem to be as follows: Con· 
centrated suspensions usually completely suppress emigration, di· 
luted 10 or 100 times they evoke vigorous emigration. 

Wright describes in detail a method of studying emigration of 
leukocytes and anticipates that at no distant date we may secure 
information which will enable us to activate or restrain the emigra·· 
tion of leukocytes into the wound. We may hope also to determine 
in connection with every antiseptic or other solution which is brought 
into application in a wound, whether it promotes or hinders emi· 
gration. 

TREATMENT BY ANTISEPTICS. 

If we were to inquire of the first man we found engaged in wash· 
ing out a wound what were his reasons for doing so, he would prob· 
ably reply that antiseptics are agents which inhibit and kill mi· 
crobes; that there is no other agency to do the same work in the 
\VOund; that Lister, by introducing antiseptic treatment, put an end 
to the septic infections of wounds which, prior to his time devas
tated the surgical wards of every hospital. We should also be toltl 
;hat if the antiseptic did not completely sterilize the wound it would 
kill a large number of the microbes and inhibit the growth of the 
survivors. 

Such an answer would betray loose and inconsequent thinking an<l 
a reluctance to come to close quarters with the question. 

Lister's name is associated with two discoveries: First, that we 
an, by "anticipative prophylactic application" keep microbes from 
urgical wounds and so prevent infection. Second, that in cases of 
ompound fracture, where the wound is already infected, we can, by 
retrospective application of antiseptics," stave off wound infection. 
reither of these discoveries finds any direct application in connection 
itb prophylaxis or treatment of infections of projectile wounds. 
i the ordinary compound fracture of civil life the microbes lio 
;:posed on the surface of the bone which · has been thrust through 
1e skin. In projectile wounds they are inaccessible; they have been 
.rried deep down in the tissues and lie at the bottom of a torn and 
.gged track which is blocked by blood clot and torn tissues. 
Is there any reasonable prospect of sterilizing the wound by an 
"1'plication of antiseptics! 
Pus which is brought into intimate contact with the antiseptic 
ight possibly be sterilized; but there is pus locked up in blind alleys 
ld pockets out of reach of antiseptic washings. There is also infec-
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tion of the granulation tissue, and the formidable difficulty is that 
of penetrating power to deal with the sheltered microbes. There is 
not, among all the antiseptics, one which can penetrate into and steril
ize the walls of an infected wound, nor is this a matter for surprise, 
for the granulation tissue is composed of continuous layers of cells; 
the cell wall is a quasi impenetrable membrane; there is a well
developed system of capillaries capable of absorbing and carrying 
away any antiseptic that might penetrate; there is also an outflowing 
lymph current. 

ls there, in point of fact, any ground for the confid,ent belief that a 
reduction in the number of microbes, such lUl would be obtained by 
U'<Ulhing out the wownd with antiseptics, must carry advantage to the 
patient! 

It is _a firmly established conviction that a procedure which leaves 
in the wound fewer microbes will reduce the ultimate crop and so be of 
advantage to the patient. The bacteriologist does not see that this is 
a matter of course. He thinks not only of the sowing but of the soil, 
and knows that after a short time the lightness or heM·iness of the 
rnwing would be of little account. Whether few or many serophytic 
microbes are left behind in the wound will make little difference to 
the number found in the uncorrupted lymph. The important factor 
will be the rate at which the lymph becomes corrupted, and what is 
really important is not to thin out the microbes but to keep down their 
numbers. · 

What conclusions can be drawn from the fact that frequent re·dress
ings are indispensable in connection with \the treatment of infected 
wounds by antiseptics? 

When our treatment has miscnrried nnd the wound has filled up 
11gain with pus, and this has become tryptic and has begun to digest 
the granulations and skin surfaces with which it comes in contact, 
and when bacterial poisons are being absorbed into the system, we 
are compelled to re-dress the wound. In other words, we have to try 
to get back to the position which was reached nt the previous dressing. 
It is one thing to be able, when unsuccessful, to fall bnck upon dress
ing nnd to make this a point of new departure for trying a new way, 
but quite another thing to accept dressing as n necessary and inevi
table element in our program of treatment, and then not even to pro
pose to make it a point of departure for a ne'v therapeutic effort, but 
calmly to contemplate an everlastingly repeated setting out into a 
blind alley and an everlastingly repeated return to the point from 
which we started. It should be clear to us that to make constant 
re-dres~ing an indispensable element in our treatment is as much a 
confession of failure in the case of an infected wound as in a surgical 
operation. 
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TREATMENT BY PHYSIOLOGICAL .METHODS. 

In treating a wound by physiological methods we follow the lead of 
he surgeon, but may hope to improve on his methods. It is a cur
ent opinion that to abandon antiseptics would be equivalent to aban
oning the program of killing microbes in the wound; but nature hae, 
rom the very beginning of things, brought to bear her own antibac
eria.l agents and antiseptics are only a recent substitute for these. 
l"he surgeon, in treating wounds, has all along unconsciously been 
>ringing the antibacterial agencies of the body to bear on the infect
_ng microbes. The chief points which the surgeon has insisted upon 
tre the following: An abscess sac or closed cavity containing pus must 
10 opened at the most dependent part and an outlet for the discharge 
1rovided. Diffuse infection must be freely opened by incisions ex
ending through to sound tissues in all directions and hot fomenta
ions should afterward be applied. When amputating through in
ected tissues unrestricted drainage must be provided, either by leav
ng the wound unsutured or by reverting to the medieval method of 
utting the limb squarely across and dispensing entirely with flaps. 
Opening the abscess sac not only removes the infected dischargee, 

. also leads to the destruction of the microbes which are embedded 
L the walls. In the unopened abscess the antibacterial agencies of 
Le body are overcome by the mass effect of the bacteria. In the 
i)ened abscess the bacteria are overcome by the mass effect of the 
ntibacterial agencies of the body; fresh lymph is streaming through 
tie walls and active leukocytes are emigrating into the cavity. But 
pening the cavity does not always extinguish the infection and then 
; is necessary to bring the antibacterial agencies into more effective 
peration. Certain supplementary surgical procedures contribute 
• the accomplishment of this end, such as drainage tubes and hot 
•mentations. The outflow of lymph may be greatly increased by 
>t fomentations and by the introduction of ether into the wound; 
zt best of all, because it renders the lymph incoagulable, is a 5 per 
nt solution of sodium chlorid containing one-half per cent of 
clium citrate. 
Once we have learned exactly how to control the outflow of lymph, 
d to control emigration and phagocytosis, it will be possible to end 
wound infection and to close the wound. It will always be im
ssible to sterilize a wound in a few minutes. We shall always have 
allow time for phagocytosis and digestion of the microbe and for 
nph lavage. Our best treatment will perhaps take the form of 
ntinuous irrigation or continuous baths. 
Vaccine therapy is an effort to reinforce the antibacterial agenciee 
the body and must always be merely an auxiliary to the metho& 
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mentioned. By it we seek to increase the bacteriotropic power of 
the blood and to modify the chemiotropic sensibility of the leuko
cytes.-( L. W. JOHNSON. ) 

DELtPINE, S. On the prevention of "frostbite" and other e1recta of cold 
(" Froidure" or "Frlgorlsm ") . Jour. Roy. Army Med. Corps, London, xxlv, 
No. 5. Mny, 1915. 

From elaborate physical experiments the investigator determined 
that frostbite could be prevented by the use of very thin soft oil
silk bags with apposition seams for foot and leg covering to be worn 
inside the woolen socks. These leg bags are inexpensive, durable, 
impermeable to water, and weigh less than 4 ounces per pair; two 
pairs are desirable for each soldier in order that one may be r&

paired· when necessary with a thin application (preferably in a 
warm room) of boiled linseed oil and turpentine.-(c. N. FISKE.) 

MooRE, .J. E. Operative treatment of bad results after fracture. Surg. , Gyoec. 
:incl Ohst., November, 1915. 

The author states that the two great misfortunes that may follow 
a fracture are, first, nonunion, and second, deformity accompanied 
by disability. Our ideas concerning the causes of nonunion have 
been materially changed within the past few years. We have learned 
that syphilis is not so frequent a cause as we formerly believed. Dr. 
Abbott, of St. Paul, recently reported a series of severe fractures 
among a group of miners, most of whom were suffering from syphilis, 
and there were no cases of nonunion. Age was formerly believed to 
be a frequent cause of nonunion, but the fact is that the most cases 
of nonunion are in persons in middle life, youth and the elderly being 
comparatively exempt. This mistake was doubtless due to the fad 
that fracture of the neck of the femur, which occurs most frequently 
in the aged, was so commonly followed by nonunion. Within a few 
years, however, we have learned that the reason for nonunion in these 
cases was that the fragments were not brought in apposition by our 
former methods of treatment, and that when the fragments are 
brought in apposition by modern methods of treatment they unite in 
the majority of cases. We also learned that, contrary to our former 
belief, fracture of the neck of the femur is quite common in youth 
and childhood. Nonunion in these young people is practically un
heard of, because the fracture is usually of the "green-stick" variety 
and the fragments are not separated. Many of the cases of coxa vera 
are really cases of unrecognized fracture of the neck of the femur, 
which have united in a faulty manner for lack of proper treatment. 
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Doubtless many cases of nonunion have been due to the presence of 
uscle and other tissues between the fragments. In other words, the 
acture has not been properly reduced. At the present time, by the 
;e of the X-ray, we can learn to a certainty when the fragments do 
>t come in contact, and when they can not be brought in proper rela
>n by manipulation we adjust them through an open wound. There 
therefore no longer excuse for nonunion due to improper adjust

.entso of the fragments. 
There remains unfortlplately a large number of cases of nonunion 

>r which the surgeon is in no way responsible and for which until 
ery recently he has been able to do very little. These cases occur in 
~ns who, for reasons that we do not understand, have not the 
>wer of producing osteoblasts, and no matter how well the frag
ents may be adjusted nonunion will follow. The patient may be, 
Ld usually is, a healthy individual, for fractures usually occur in 
~al thy persons; he may not be suffering from syphilis nor any consti
tional disease and may not be addicted to the use of alcohol, and yet 
1 unable to produce new bone cells. It is in this class of cases that 
' have so often failed to secure bony union by operation. It is 
terly usele$ to apply a Lane's plate, for that hinders rather than 
omotes the production of osteoblasts. 'Viring is equally inefficient. 
1rtunately we are now able to secure bony union in a large per-
1tage of these cases by the use of the bone graft. The graft is 
lieved by some surgeons to have osteogenetic properties of its own, 
cause instances are on record in which the bone graft has been 
oken and afterward united. The presence of the graft undoubtedly 
mulates osteogenesis in the original bone. 'Ve have learned that 
togenous grafts are the best and that grafts covered by periosteum 
; more quickly. While the part played by the periosteum has been 
~atly overestimated in the past, there seems to be no doubt but that 
, presence of periosteum on the graft aids osteogenesis. Whether 
1 periosteum has real· osteogenetic properties is still a disputed 
!Stion. 
'here are three accepted methods of bone grafting: First, that 
Buchanan, in which a piece of bone is removed from each of the 
· .fragments, one long and the other short. The fragments are 
i. transposed so that the long graft bridges over the seat of frac
'· This is the method that the author recommends. He states 
~ it is eminently satisfactory and that it can be done with the 
let and chisel better than can either of the other methods. The 
f ts can be held in place by chromic catgut passed around the 
e and tied over the graft, or by drilling a small hole transversely 
>ugh each fragment through which is passed a strand of kangaroo 
Ion to which is tied the grafts. This latter is Albee's suggestion. 
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The second method, suggested by Murphy, consists in reaming out 
the medullary cavity in each fragment and introducing the graft 
into these openings so that it extends beyond the area of ebumated 
bone in both fragments. The objections to this method are that 
the transplant must be comparatively small and is liable to be broken 
when the patient moves his limb, and it is also quite difficult to so 
adjust the transplant that it extends well beyond the eburnated bone 
in both fragments. This latter is absolutely nec6$8.ry, because the 
eburnated bone has very little, if any, osteog':netic properties. 

The third method of applying the bone graft is the favorite method 
with most surgeons, but requires the electric saw to perform it prop
erly. It is performed by properly adjusting the two fragments, after 
which the periosteum is incised and turned back so that it can be 
stitched over the graft after fr has been placed in the groove. Then, 
by means of an electric bone saw, with two parallel blades, two 
grooves are cut in each fragment. These grooves should extend into 
the medulla and beyond the hardened bone in each fragment. The 
bone between the grooves is then severed at either end by a chisel 
and removed, leaving a smooth-sided deep gutter. A strip of bone is 
then removed from the patient's tibia with the same saw and with the 
&a.me adjustment, and placed in the gutter made in the fragments. 
Made in this manner the graft fits accurately, and can be held in 
place by closing the soft parts snugly over it, or by Albee's method 
without the necessity of introducing any unabsorbable material. The 
wound is then closed without drainage, and a plaster of Paris splint 
applied over the surgical dressings. Whenever practicable, it is very 
desirable to extend the plaster splint beyond the two neighboring 
joints, so as to prevent motion and strain upon the graft.-(A. H. F.) 

EsTEs, W. L. End results of bone fractures. Ann. Surg., September, 1915. 

. The author was chairman of a committee appointed by the Amer
ican SurgicaJ Association to investigate and report upon the end 
results of long-bone fractures. This committee communicated with 
a large number of representative surgeons all over the United States 
and examined the hospital and private records of 1,745 cases, of 
which 1,358 were nonoperative and 387 operative. Of this latter 
series there were 258 simple fractures and 129 cases of compound 
fractures which were operated upon. 

The findings of the committee were as follows: 
FirJJt. The results are best in the age period under 15 years. Con

servative treatment is generally effectual during this period. 
Second. Good anatomical restitution of a fractured long bone al

ways i·esults in the best functional result and has the shortest period 
of disability. 
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Third. While few open operations are reported under the 15-year 
~e period it seems to make little difference in the result, except in 
nile cases, what the age period is when the operation is done. 
Fourth. The end results of operative and nonoperative treatment 
· compound fractures show very little difference in the anatomical 
sult: but the functional results are better after operative treatment, 
cepi in compound fractures of the shafts of both bones of the legs, 
~re the reverse seems to be true. 
Fifth. The average period of disability (that is the time lost from 
ork) in simple fractures is as follows: 
1r fracture of the shaft of the humerus _________________ ______ weeks__ 14 
1r fracture nt bend 1111<1 neck of the humerus ___________________ do____ 11. 5 
·r fracture nt condyle of humerus _____________________________ do____ 9 
r fracture of the shaft of both bones of forearm ______________ do____ 10. 8 
r fracture of the femur, nil aftes __________________________ months__ 7. 87 

r fracture of the leg, all slte&-------------------------------do____ 4. 75 

Periods of disability were not recorded accurately nor generally 
compound fractures. In a series of 51 cases the average period of 
;ability was : 

Month& 
. fracture of the r~nmr__ _ __ __ - - -- - -- - --- - -- - --------------------- 18 
· fracture of the leg______________ ____________________________________ 6 
· tructure of the upper extremltY------------------------------------- 4 

°ii."Cth. The humerus should not show more than 1 cm. shortening 
l no appreciable angulation. Musculo-spiral paralysis should not 
ult. 'The forearm bones should show no appreciable shortening, 
ii pronation and supination should be unhindered. Function should 
rays be good and no lusting pain result. Fracture of the shaft of 

femur should not result in shortening greater than two centi
ters, nor in a fixed position of angulation or rotation which will 
:Ct the joints and require new habits of balancing or tilting of 
pelvis, and joint function should be good. No permanent disa

ty of the affected member should result. Fracture of the shaft of 
bones of the leg should result in no appreciable shortening and 
ngulation. Joint function should be preserved. 
'!Venth. There is no method or splint universally applicable, nor 
any given splint or apparatus proven its superiority. All 

mds upon the discrimination of the surgeon and the manner in · 
~h the apparatus is applied and maintained. 
is evident that traction methods are most unskillfully employed. 

a rule, too little weight is used. The gage of the proper weight 
:ired is that necessary to Qvercome the shortening. This should 
letermined by careful daily measurement. Traction methods 
1ire, as a rule, countertraction. Plaster casts and molded splints 
especially indicated and useful after a fracture has been satisfac
ly reduced. 
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RECOMMENDATIONS. 

1. The conunittee recommen.ds as a general principle that fractures 
be treated by a skilled surgeon. 

2. X-rays should be employed by a competent radiographer, or a 
fluoroscope should be used for diagnostic purposes before the per
manent dressing is applied. At least two skiagrams should be taken, 
and they should be taken from opposite perpendicular directions. 
Skiagrams should also be taken after permanent dressings are ap
plied to prove proper reduction, and at the end of the treatment to 
show the result of the union and for the purpose of graphic record. 

3. Fractures should be reduced immediately after the injury, if 
possible, to obtain and apply proper retaining apparatus or splints. 
The statistics show markedly better results when the treatment is 
begun at once. It is, however, not only useless but cruel to subject 
the patient to the pain of manipulation for reduction unless the 
surgeon has proper fixation apparatus at hand and the patient is 
where he may have a permanent dressing applied. 

4. General anesthesia should be employed as a rule to facilitate 
reduction and prevent pain, unless the condition of the patient con
traindicates it. 

5. Neither the nonoperative nor operative method is to be recom
mended exclusively. Each has its indications and should be em
ployed when required. Generally speaking, the age period under 15 
years is the p~riod in which nonoperative methods are especially 
effectual. In the other age periods up to 60 years operative methods 
may with confidence be employed when nonoperative treatment has 
pro,·cn ineffectual in reducing, or controlling, the fragments in 
proper position. The operation should not be delayed more than a 
week after injury. 

6. The open method when adopted should be employed early. It 
may be used at uny age period, except in senile cases, whenever a 
skiagram shows a deformity or a position of the fragments which 
obviously can not be reduced, ol' when proper efforts at reduction 
and retention have proven unavailing. 

7. Some form of rigid plate applied directly to the bone or an 
Albee "inlay " seems to be the best fixation method in operative cases. 

8. Open operations for simple fractures should be undertaken only 
by experienced surgeons who are thoroughly equipped by training 
and who have proper instruments and apparatus to meet all the pos
sible indications of the operation. 

9. The work of this committee has been greatly hampered by the 
inadequacy of the records submitted for its consideration. A large 
proportion of the cases had to be rejected entirely, and most of them 
were so incomplete as to make deductions based upon them possihly 
misleading. 
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The committee strongly urges the American Surgical Association 
to set its seal of approval upon the standard form of record submit· 
ted by the committee and to further petition the American Medical 
Association to do the same. The committee also urges each member 
of the association faithfully to keep these records in his practice and 
to see that they are kept in the hospitals to which he is attached.-
(A. 'H. F.) . 

Bmn1soroN, T. W. A review of the literature of fractures. Ann. Surg., Sep. 
tember, 1915. 

The author mentions the difficulty encountered in preparing such 
an article on account of the poor statistics and histories kept by sur
geons of their cases of fracture. The different opinions regarding 
the best treatment are noted and many well-known authorities quoted. 

Literature covering the past 10 years was studied, with the follow. 
ing conclusions, which are quoted verbatim: 

First. The public demands, and is entitled to, better results from 
fracture treatment than have hitherto been obtained. 

Second. That from 80 to 90 per cent of long-bone fractures can be 
successfully treated by the closed method. 

Third. That conservative treatment exacts a high degree of skill 
and close attention to details. 

Fourth. That resort to the open method is of too frequent occur. 
l\'ni·e. 

Fifth. That the least possible amount of foreign fixation material 
should be the rule. 

Sixth. That steel plates, in the treatment of fractures, are a menace 
from the standpoint of permanency. 

Seventh. That the bone implant is the fixation m~terinl of choice. 
Eighth. That intramedullary splints are inferior to the autogeaous 

bone implant. 
· Ninth. That fixation material, of whatever type, is not to be relied 

upon for maintenance of alinement. 
Tenth. That cases of nonunion and faulty union which come to 

secondary operation indicate indifferent methods of primary treat· 
ment. 

Eleventh. Operative treatment of compound fractures should be 
withheld until the external wound healing is perfected. 

Twelfth. Many joint fractures can only be treated successfully by 
the open method. 

Thirteenth. That normal contour and good function are closely re• 
lated in end-results of all fractures.-(E. H. H. o.) 
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LAW, A. A. The cllntoal status of the autograft. Ann. Sorg., November. 191~. 

The author has condensed in a short article what is being accom
plished nlong this line at the present time. While much of the work 
mentioned is well known, still there are some new features worthy 
of review. 

Mention is made of the fact that alien or heteroplastic transplanta
tions are never successful, .while there is still some dissent regarding 
homotransplants. The ideal is the autograft. The more complex 
the cells the less are their chances for survival, such as nerves, 
muscles, or parenchymatous cells, while the simpler tissues retain 
their vitality, such as fat, fascia, and tendons. The simpler tissues 
receiving temporary nutrition from the plasma by osmosis can sur
vive until their blood supply is reestablished, while the complex tis-
sues need immediate blood supply. · 

An aseptic field and sterile plasma are necessary for successful 
transplantation, although bone and fascia} grafts show marked re
sistance to sepsis. Blood clotting about a graft is a serious mechan
ical interference, therefore absolute hemostasis is imperative. An 
exacting technic is required, one that forbids contact of gloved 
fingers with wound, transplant or working ends of instruments. 

The different theories regarding bone regeneration when the grafts 
are with or without periosteum are mentioned; also that small grafts, 
with or without periosteum, will survive, and that 41 per cent of 
large grafts without periosteum lived, while 100 per cent of the grafts 
with periosteum were viable. In two cases bone transplanted into 
an old infected field survived. Lewis and others are transplanting 
autografts into cases of osteomyelitis with success. For the repair of 
nonunited fracture there are two methods-inlay or intermedullary 
insert-each has advantages, although there is 100 per cent of success 
by either method properly used. A few surgeons have abandoned the 
use of the Lane plate, using instead the autogenous bone inlay; the 
advantages of bone over metal are obvious. 

Equally brilliant as in the transplantation of bone are the results 
from fa sci al grafts. 

This tissue, also of the connective-tissue group, is used in many 
ways. Lined with fat the author has used it to fill in a 4-inch defect 
in the dura; the fat against the pia forms a hygroma and prevents 
dense adhesions. 

An entire extensor group of tendons in the forearm was recon
&iructed from the iliotibial band, and a new annular ligament being 
f 9rmed from a fascia and fat fillet to prevent adhesions, with perfect 
functional result. 

Excellent results were obtained in strengthening large ventral 
hernias by fascia.I grafts. 

Digitized by Google 



No.1. BUBOBBY. 147 

Free fascia! grafts to cover the suture lines in esophagus, stomach, 
and bowels have not the merit of the omental graft of Senn. The 
occlusion of the pylorus by a fascia! band is as satisfactory as any 
method, except resection. 

Tubes of fascia connecting ends of a nerve have proved as suc
cessful as transplantation of segments of other nerves. 

Murphy has popularized the use of fascial and flat flaps in recon
struction of joints. While the free graft is successful in the tempo
romaxillary, shoulder, elbow, and wrist joints, it should be displaced 
by the pedicled flaps in the weight-bearing joints. 

Tendon transplants are well known. Fascia is fully as useful, 
but should tendon be desired the palmaris longus is easily available. 

Free fat is readily transplanted and is useful in restoring contours 
in the face, breast, and eye sockets. The author has found it useful 
to prevent readhesions by tucking it under scars which have been 
bound down. In a case of severe burn of lower limb with marked 
scar formation and flexion of leg on thigh, after the scar ti.smie was 
dissected away and leg straightened the exposed vessels and nerves 
:n popliteal space were covered with fat flaps with very successful 
'eSUlt. 

Nothing new is offered in skin grafting. Homotransplantation is 
10lieved to give as good results as the autograft. 

Mucous membrane is rarely used, except occasionally in mouth and 
.onjunctival sac. 

Lexer reports success in using the mucous lining of the appendix 
[muscle and serosa removed) to form a new urethra. 

The resected cecum and attached appendix have been used to form 
new bladder and urethra in case of exstrophy of bladder. 
Transplantation of glandular organs is not successful. Homo-

rafts of thyroid glands are not succesdul. Organo-therapy has to 
' used instead. 
Tuffier's work in ovarian transplantation has proven that the 

>mografts are failures; he asserts as well that reimplantation after 
tal hysterectomy is useless; however, his results in reimplantation 
iere the uterus was not removed were brilliant, the patients being 
ared artificial menopause.-(E. H. H. o.) 

rOT, E .•• Tr., nnd J.u11i:soN, J. ,V. Mesenterlc thrombosis. Ann. Surg., Novem
ber, 1915. 

~ttention is called to the fact that the main artery supplying a 
~ment of intestine is usually an end artery and that the corre
>nding vein, if obstructed, is without sufficient collateral circula
n- Only in the arcade is there adequate collateral circulation. 
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The most frequent causes of this condition are: 
(1) The occlusion of a large mesenteric artery by the lodgment of 

an embolus of cardiac or arterial origin, or from some distant focus 
of infection. · 

(2) The occlusion of a large mesenteric artery by the formation 
of a thrombus in sitTt either from the erosion of the arterial wall or 
from trauma. 

(3) The occlusion of a large venous trunk by the formation of a 
thrombus due to the erosion of a chronically inflamed intima; to the 
extension of a small infected thrombus in a portal radical, most 
commonly associated with acute inftanimation of the appendix:; to 
the presence of adventitious toxins in various infectious processes, 
or to the disorganization of the blood associated with the severe 
anemias, diabetes, and with the latter stages of the wasting diseases. 

In many cases no adequate cause can be discovered. In the obscure 
cases Reich suggested that thrombosis results from absorption of 
toxic material by the lymphatics, this pas$ing to the lymphatics of 

· the venous wall and indirectly causing coagulation of the blood. 
The author advances the theory that "there may be an intimate re
lation between abnormal intestinal fermentation and the subsequent 
absorption of the resulting chemical products by both the lymphatic 
and venous radicals, lending on the one hand to peritoneal adhesion 
with the formation of adhesions and on the other to the possible but 
rare coagulation of venous blood." This theory is considered as ex
plaining presence of adhesions in cases with no history of prior 
peritonitis. 

The superior is more often involved than the inferior mesenteric 
artery. 

Clinical symptoms are grouped with difficulty. In some cases 
invasion is sudden, with evidences of extreme shock; in others, where 
the thrombosis is slow, th~ im·asion is gradual. 

After analyzing 262 cases, Reich made two groups: 
(1) A group characterized by the c111ssic symptoms of acute in

testinal obstruction, in which there is acute circulatory disturbance
pain, vomiting, nnd complete constipation bei.ng especially promi
nent symptoms. 

(2) A second type, in which the pain nnd vomiting are associated 
with the occurrence of repeated watery stools, occasionally contain
ing blood. 

Reich states that diarrhea occurs in 41 per cent of cases, in 26 per 
cent the stools contain blood, and in 16 per cent the vomitus contains 
blood. 

The physical signs are chiefly the result of peritoneal irritation. 
They comprise diminished respiratory movement of the abdominal 
wall, rarely visible peristalsis, rarely localized meteorismus, usually 
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localized tenderness, and the all-important symptom of muscular 
rigidity, which is apt to be more diffuse than localized. In the acute 
type the rigidity will obscure any tumor, but in the subacute type a 
~umor is occasionally felt. There may be enough fluid in abdomen to 
give a dull note. As the affected loop often lies in the pelvis, a rectal 
ixamination is often of assistance. An· increased leukocytic count 
s usually obtained in both general and polymorphonuclear count. 
rogether the physical signs are those of a spreading peritonitis, 
resembling an infected appendix, a duodenal perforation, an infected 
gall-bladder, or an acute pancreatitis. 

Treatment.-Operation is indicated in all cases uncomplicated by 
ierious or advanced associated visceral changes. The presence of 
li.lfuse and persistent abdominal rigidity warrants prompt explora
ion. On opening the abdominal cavity the presence of a dark
olored if not actually bloody fluid shows that usually some form of 
ntestinal obstruction due to circulatory interference is present. The 
ocision should be enlarged to allow exploration of the entire intes
inal tract. At times it is hard to determine the limit of involvement, 
s the color changes are not always marked and glistening of serous 
e>at may remain for some time. On this account some observers 
refer postponing operation two or three days, but the authors con
der this inadvisable. 
Resection of the affected intestine, followed by restoration of the 
mtinuity of the intestinal canal by end-to-end anastomosis or lat
ral anastomosis when ends of unequal caliber as between large and 
mall intestine or when one or both are edematous, is the treatment 
( choice. If the patient's condition does not warrant a prolonged 
oeration, the divided ends, after removal of the necrotic intestine, 
1ould be left in the wound and anastomosis done at a later date. 
Reich has grouped the conditions which preclude the possibility 
succeS"!ful resection as follows: (1) Portal thrombosis; (2) mul-

>le infarcts; (3) infarcts of the descending colon and sigmoid; (4) 
tensive infarcts, including those with no sharp line of demarcation. 
3everal cases of the authors are quoted.-(E. H. n. o.) 

HYGIENE AND SANITATION. 

'- Fune:•, Surgeon, and R. C. RANSDELL, Paiised Assistant Surgeon, United Statea NaVT. 

REB. H. C. Hygienic interpretation of recent changes in the field rations 
id their preparation. Tr. 15th Internat. Cong. Hyg. nnd Demo~ .. Washing· 
'"· V. sec. S. pp. 884-888. 

'he present garrison and haversack rations of the United States 
ny are discussed. In the author's opinion they are more satis
tory than the type of rations hitherto supplied. 
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The garrison ration, according to the components selected (and 
there is considerable range of choice in all the principal articles), 
will furnish from 5,500 to 5,674 calories. The haversack ration will 
furnish, it is assumed, 113 gm. proteid, 218 gm. fat, and 489 gm. 
carbohydrates, with a total fuel value of 4,448 calories. 

The haversack ration consists of meat or bacon with other foods, 
the haversack utensils giving an opportunity to cook the bacon. 

"The hard bread furnished for the haversack rat~on, and formerly 
our main dependence for field use, is excellent within its limitation, 
but lacks a pleasing taste, palls upon the appetite, and undoubtedly 
tends to gastro-intestinal complaints on account of its hardness." 

It is the author's opinion that "the recent improvements in the 
field rations and means of preparing them provide a dietary for 
s0ldiers that leaves but little room for improvement. While the 
haversack ration is somewhat meager, the provision for supplement
ing it affords a sufficient but not an excessive amount of nourishment. 
It is a wise provision that supplies young men undergoing the neces· 
sary "'xe.rtion and hardship of a soldier's life with an abundance of 
wholesome food, and a large experience of practical life has demon· 
strated that this class of men requires the ample food supply provided." 

Information is given regarding the emergency ration, which 
weighed 8 ounces and consisted of chocolate liquor, nucleo-casein, 
malted milk, egg albumen, powdered cane sugar, and cocoa butter. 
' It furnished 52 gm. proteid, 72 gm. fat, 110 gm. carbohydra~ 
with a (fuel) value of 1,334 calories. The ingredients nre compressed 
into 3 cakes resembling a chocolate confection and inclc'5ed in a seaioo 
tin can. It is pleasant to the taste and may be eaten without further 
preparation. 

"There seems to be considerable question about the desirability of 
an emergency ration, and the equipment board recommended that an 
additional haversack ration be substituted for the emergency ration 
now carried by each soldier in campnign."-(E. w. nnowN.) 

STILES, P. G. Recent additions to the conception of a normal diet. Interstate 
Med. Jour .. xxll, No. 10. October, 1915. 

The author reviews the facts that besides certain proximate prin· 
ciples in diet essential for maintenance, growth, and well-being of 
man there are also required certain mineral salts and a solvent; the 
alimentary "elements must be supplied in the form of compounds 
not too radically unlike those of the tissues to be nourished," digesti· 
ble and appetizing. The functions of alimentary elements have been 
generally understood. 
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~as gradually been comprehended, however, that the alimentary 
ins vary widely in their availability for the needs of the human 
1ism, a smaller amount of those from meat, milk, and eggs suf
: than from cereals, legumes, etc. Gelatine was known to be 
ig in some element essential to nutrition. 
~digestion of proteins is a matter of cleavage of complex mole-
as in the carbohydrates, and their latest order consists of the 

>-acids, of which about 20 have been identified; these acids are 
lered the building stones of the tissues and must be present in 
ity as well as sufficient variety ; gelatine, for example, lacks one 
'O of these "building stones," as do numerous other proteins, 
:ularly from vegetable sources. 
11del and Osborne, of New Haven, have effected such precision 
~ir work with the purified proteins from many sources that 
how which anr.l in what quantities sustain both life and growth 
administered with carbohydrates and mineral salts, and which 
rt life but not growth; certain proteins, like gelatine, main-
1either. Working with small laboratory animals and from 
~'making due allowance for variation in longevity, it should 
sible to arrest development in man to the age of 40 years and 
fter develop adult stature. 
1 natural varied diet these observations are of little or no con· 
ice, except to show th11t variety is necessary and that, for ex
' vegetarianism may be carried too far. Lusk cited the experi
of Thomas that while 30 grams of meat protein would main· 
quilibrium, there would be required 31 grams of milk protein, 
IUDS of rice protein, 38 grams of potato protein, or 54 grams 
1tein from benns; the maximum protein was 102 grams from 
i corn. These figures will show the inefficiency of certain foods 
so explain why rice is relatively efficient for such a proportion 
world's inhabitants. 
; and carbohydrates, of course, serve nearly the same purposes 
·e nearly mutually interchangeable; experience with diabetics 
own that fat oxidation is not always complete in the absence 
)Ohydrate oxidation, althougli the manufacture of sugar from 
i (body protein in diabetes) is capable of preventing acidosis, 
ie case of Esquimaux. 
ough fats and carbohydrates are usually considered of fuel 
mly, they may serve for growth, as has been found, notably 
11tter fat as compared with fat from other sources. 
actives are now found to have a far more important and vital 
n than that of appetizers, secretagogues, and nerve regulators;
'.>sence gives rise to the so-called "deficiency diseases," as the 
ine " lacking in beriberi, which may be supplied from meat, 
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potato, yeast, and the pericarp of rice. Scurvy is thought to have, 
or rather lack, its own vitamine. 

Stiles aptly declares that the function of vitamines in the organiza
tion of protoplasm is analogous to" that of the bolts and rivets in a 
mechanism. They are a small fraction of the whole, yet its integrity 
depends absolutely upon them "; they are well named, the presence 
of those amines being vitnl; they are "closely comparable" with the 
mineral salts and internal secretions in nutrition. The empirical 
teaching of Sylvester Grnham as to the use of unbolted flour is scien
tifically substantiated. " Kind as well as quantity of protein, variety 
as well as amount of the minor constituents, must always effect our 
judgment in any such comparison."-(c. N. F.) 

THE ILLIN018 STATE BOABD OJ' HEALTH. Removing diphtheria bacilli will 
kaolin. Illinois Health News, I, No. 8, August, 1915. 

Referring to the expeditious success of Hektoen and Rappaport in 
eradicating bacteria from the throat and nose by the insuffiation of 
kaolin powder into the nose six or se,·en times a day and swallowing 
slowly one-third of a teaspoonful of the powder four or five times an 
hour, this bulletin emphasizes the importance of utilizing this means 
for shortening quarantine periods and eliminating diphtheria car· 
riers; not only are diphtheria bacilli removed but practically all bac· 
teria [doubtless meningococci] were destroyed in three or four days. 
• • • Strumpf believes that it acts by depriving the germs of suit· 
able soil in which to live while mechanically burying them alive. [In 
emergency, in the absence of kaolin (aluminum silicate) doubtlelil 
talcum (magnesium silicate) would be efficncious.]-(c. N. F.) 

TROPICAL KEDICINE. 

E. R. STITT, Medical Director, Unlted States Navy. 

STRONG, S. B., nnd LEBBKOO, M. G. Bilharzia in Cuba. Snnldttd y Benf'ftreoda, 
xlll, Nos. i. 2, and 3, 1915. 

Three cases of bilharziosis are described which were seen at Preston 
by Dr. Strong, of the medical department of the United Fruit Co., 
stationed at Nipe Bay. They are stated to be the first cases of the 
disease seen in Cuba. One was of the urinary and two were of the 
intestinal form. 

Case 1.-A Jamaican negro, aged 20, admitted with symptoms of 
tertian malaria and having no hematuria or other evidences of schisto· 
somiasis. Examination of the urine showed the ova of Schktosomum 
hematobium and many living miracidia. It was noted that after ad· 
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mini'.itrittion of hex!lmethylenamin the miracidia were always dead. 
Further observations were prevented by the refusal of the patient to 
undergo treatment. 

rase e.-A Jamaican negro, aged 23, was admitted with chills an~ 
fever. Examination of the feces showed the ova of Schistosomum 
mamoni. Treatment was unsuccessful, and he was still discharging 
•>Va when he left the hospital. 

Case J.-.A Spaniar<l, aged 27, was admitted with malaria and had 
also a periodical diarrhea. Examination of the feces showed the ova 
and miracidia of ScMstosomum mamoni. One treatment of oil of 
dienopo<lium was given. and the ova disappeared from the stools.~ 
(L. W •• TOHXSON.) 

::<urnJcN. )(. 0 . Pellagra a curable disease. Colurndo l\1{'(1., 8t>pte111lll'r, l!lla. 

While pellagra is of undetermined etiology and may be due to dir~, 
water, or insects, one feature stands out, however, namely, that tho 
oe:isons of the year have great influence on the course of the disease. 
The manifestations are so varied and any one particular symptom 
may become of such major importance as to confuse in the early 
stages of the disease. 

The skin lesions carry the patient to the dermatologist, the gastr1r 
intestinal manifestations engage the gastroenterologist, the throat 
phenomena bring tJrn patient to the laryngologist, the pathology 
(){the ne1·vous appurntus forces the neurologist into action, while 
abdominal pain an<l soreness bring the sufferer to the surgeon. Se· 
nre mouth symptoms may even bring the patient first to the dentist. 

The author reports intimate study and treatment of 68 cases, most 
of them bad mentally and physically. There were 3 deaths, which 
is considered very low. 

The treatment was as follows : The first step in the tt·eatment con· 
si&t.s in putting the patient to bed in a cool, dark room and keep
ing him there until symptoms are under control. All patients, 
howe,·er mild the symptoms, should be kept in a dark room for from 
two t-0 three weeks. If all pellagra patients were treated as seri
ously ill individuals, and truly they are, end results would be much 
more satisfactory. The most severe type must be kept in a dark 
room from three weeks to months if necessary. Patients are per
nutted, when convalescence is established, to be up nfte1· s11nset and 
ahont in the evenings, and when they are able to go in the sun 
hroad-brim hats and white gloves are worn. If they nre very ill, 
nothing but fruit jnil'es are giYen, particularly carbonated apple 
juice, pineapple juice, and orange juice. Lnter vegetables such as 
lettuce, spinach, and tomatoes nre given. Then, as the patient's 
~tomach permits. soft eggs, b11ttel'lnilk, meats, ha ked apples, and 

lf~:!l:i-l:i-11 

Digitized by Google 



154 TROPICAL MEDICINE. Vol1-

calf's-foot jelly are added. Give no starches or sugars for the fine 
8 or 10 days, then begin with zwieback, later bread and potatoes. 
So many articles of diet contain cornstarch that strict vigilance must 
be maintained if results are to be obtained. A system free from 
cornstarch and sugars has the best prospect of cure. Quietude 
should be maintained. Sleep is essential, and this is best accom
plished by the administration of veronal and paregoric. Where the ' 
patient's nervous symptoms predominate, sodium bromid is given. 
Pain is best controlled by aspirin. For the mouth, washes of per
manganate, formalin, and carbolic should be alternated hourly whilo 
awake. If the teeth are very loose they should be extracted. Vom
iting is controlled by fruit juices, loose bowels by bismuth, hydrastiq, 
and paregoric. For elimination, weekly doses of castor oil as well 
as daily rectal irrigations of saline are given. In females, daily 
douches of salt solution are added. Castor oil is given in smaller 
aoses and more frequently when there is a tendency to diarrhc11, 
paregoric being always added. Eruptions of the skin are treated 
by oxid of zinc and lanolin, keeping the parts well protected. Cli
mate will check the progress of the disease but not cure it. This has 
been demonstrated by permitting the case to go untreated except by 
climate, to see all the symptoms disappear but have the patient re
turn the next spring with all the symptoms reestablished. 

Arsenic is put forward as a specific that will cure and keep curel 
if used in conjunction with the above-mentioned efforts to improve 
environments and diet. The stomach is not in condition to receiN 
arseruc, so it must be administered hypodermatically or intrave
nously. The dose must be carefully regulated. The best results have 
been secured by giving sodium cacodylate under the skin in the fol
lowing manner: Begin with three-fourths grain daily for six or 
eight days, then 3 grains every second or third day for several weeks, 
gradually increasing the dose to 7 grains weekly.-(E. THOMPSON.) 

SANDWITH, F. i\f. Pellagra. Lancet, London, Oct. 23, 1915. 

The author first discusses the chief theories as to etiology. As 
regards Sambon's views as to protozoa! origin and transmission by 
Simulium, he notes that there is now no more evidence that pellagra 
is insect borne than there was when Dr. Sambon first suggested the 
theory in 1905. 

In discussing Alessandrini's theory that the disease is caused by 
colloidal silica, the source being the water from argillaceous soils, 
he notes that while some soils contain 35 per cent of alumina, yet 
in Egypt, where pellagra is common, the alluvial soils only show 
about 15 per cent of silica. He further notes that the water of 
Egypt does not come from "claye~· districts." 
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It is in~ing to read that Dr. Sandwith, while on a visit to 
America in 1905, discovered a case of pellagra, but the patient proved 
to be a recent arrival from Italy. 

As the result of ·reading Braddon's book on the relation of rice 
to beriberi, it occurred to the author that pellagra might be due to 
80me dietary deficiency connected with maize, and he began to think 
that pellagra might not be caused by what a man eats but by what 

• he fails to eat. 
'-' Dr. Sandwith gives much space to the work of Goldberger and 

' • 
' l 

his colleagues in their investigation of the relation of improper diet 
to pellagra. 

There is a paragraph dealing with the connection between pellagra. 
and ancylostomiasis. In this connection he notes that he examined 
300 patients who were being treated for hookworm disease at a hos
pital in Old Cairo. Of this number there were 138 who were posi
tfrely pellagrous-46 per cent.-(E. R. s.) 

Bo:sn, H. K Causation and treatment of pellagra. Jour. 'frop. Metl., Oct. 15, 
191:). 

The author after a discussion of the sympathetic nervous system 
and the chromaffin cells states that whatever may be the toxins 
in the gastrointestinal tract they act on the sympathetic nervous 
s,<etern in the intestines and then on the chromaffin cells and tissue 
leading to pigmentation and nervous manifestations. He notes that 
in .Addison's disease the pigmentation is simply an exaggeration 
of pigmentation of areas showing this normally. In pellagra he 
thinks the actinic rays of the sun may act as an irritant on skin 
when vitality is lowered from defective nerve innervation. 

He regards pellagra as a disease akin to Addison's disease. 
NOTE.-Finotti and Redeschi, in 1902, noted chronic inflammatory 

changes in the adrenals in 10 autopsies.-(E. R. s.) 

Woon, K .J. The occurrence of sprue in the 'United States. Am. Jonr. l\Ie.1. Sc .. 
November, 1915. 

The author notes that in 1905 and 1907, cases diagnosed as sprue 
were reported in patients from Georgia who had not lived in the 
Tropi<!s. It !~ also noted that certain of these cases reported by Har
ris may have been pellagra, but others were undoubtedly sprue. 

As regards the reduction in the size of the liver, Wood states that 
this occurs in pellagra as well as in sprue. He also states that sali
¥ation~ so prominent a symptom in pellagra, is not mentioned in 
sp~e IiternturE'. (In t.hii:; connection it may be noted that Scheuhe 
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states that a flow of saliva may occm· in sprue with or without in
volvement of the parotid gland.) 

The author in stating that sprue is a disease most frequently con
fused with pellagra notes that in America there is a tendency not to 
make a diagnosis of pellagra without skin lesions or a history of :1 

past attack. In reviewing several hundred of his cases with symp
toms pointing to pellagra he notes that a consideral:ile number of sucli 
l'ases neve1· de,·eloped the symptoms necessary to a conclusi\'e diag
nosis. He states that a large part of these cases suffered from tropi· 
cal sprue, which was formerly thought not to occur in the UnitA:'ll 
States. 

It is statN~ that pellagra has as great a tendency to attack the 
nervous system as has syphilis, and the writer thinks that it is in the 
&bsence of organic changes in the nen·ous system in sprue that Wt' 

have our Lest differentiation from pellagra. 
As regards the stools it is stated that in pellagra these are more 

fluid, .Jal'lce1· in color, not limited to the morning hours, and attended 
with more or less mucus and tenesmus, while in sprue the stool is 
more eopious, quite light in color, acid in reaction, and gas permeated. 

The most important differentiation, however, is in the fat loss. In 
pellagra this is normal, while in sprue it is notable. (Bahr states that 
in the normal individual the fat loss is only 5 per cent, while in \\i~ 
t'prue cases it varies from 10 to 30 per cent.) 

Wood states that a fatty diarrhea is the Lest single symptom for 
the diagnosis of sprue.-(•:. R. s.) 

PATHOLOGY, BACTERIOLOGY, AND ANDUL PARASITOLOGY. 

t'. S. fit"rU:K, i,:urg1.•on, nnd R. U. J • .1SJXG, Passed ARslstant Surgc'Ou, Unitt•d St11to.'8 Na<y. 

C1•s111:1w. H .. nml GOETSCH, J<j. Hibernation and the pituitary body. Jour. 
Exper. Met.I., July 1, 1915. 

Obserrntions on animals, following experimental hypophysectomy 
demonstrated that there was lowering of body temperatnre: shallow 
respiration: ratardation of pulse rate; lowering of blood pres.sure: 
inSt:'nf'itiwness to painfnl external stimnli and lethargy. In some 
anima Is. surviving partial removnl of the glnnds, thert> was 11 tt>n· 
dency to become adipose, thus furnishing an experimentnl explann· 
tion of the clinical syndrome of dystrophin, adiposogenitnlis. 

Clinical observations on patients having disease or tumor of the 
gland, or in the region of the gland, confirmed the experiment~! 
work. In one such case in mun. implnntation of the gland. tnken 
from n still:bom infant, caused astonishing improvement. 
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Studies were made on seven woodchucks, during nntl nfter the 
hibernating period. The pars anterior of the pituitary body, of thoee 
hibernating, shQwed marked changes from the normal; while in 
animals, after hibernating, there was a gradual return to the normal 
In some of the animals there was nlso a study of other ductless 
gland~ some of which showed alterations, but in none were the 
rbanges so profound and characteristic.-(o. •·. cL.\RK.) 

liocHt:z. A. It .. aml An;RY, o. 'f. The occurrence of carrier11 of disease-produciDJ 
types of pneumoooocus. .Jom·. ExpPr. l\lt>d., .July J, 191:>. 

The writers refer to their preYions papers, in pointing out thnt 
pneumocoeci, isolated from those suffering from pneumonia, may be 
<lfrided into four groups. The first three groups of pneumococci nre 
comprised of disease-producing races, and nre responsible for 75 
per cent of nil cases of lobar pneumonia. Approximately 2 ;) per c,ent 
of cases of pneumonia are due to the fonrth gronp of organisms
~hich can not be <listinguislwd from those dwelling in tlw normal 
human mouth. 

Groups 1. 2, and 3 are recognized by their immune re1wtions. 
liroup 4 consists of a l:teterogeneons series of strains whfrh are not 
related antigenicn lly. 

Four tables are given. Table I shows that the duration of ca1·rier 
~te. in healthy individuals, in contact with cases of lobar pneu-
111onia. is approximately 23 days. Table II shows that sputum from 
normal individuals contains no pneumococci in 48.6 per cent; pneu
mococci type I, in 2.6 per cent; pneumococci type II, in 7 per cent; · 
pnenmococci type IV, in 41.6 per cent. Table III shows type of 
pneumococcus isolated from cases of lobnr pneumonia. Type I in 
34.9i per cent; type II in 33.63 per cent; type III in 9.86 per cent; 
type IV in 21.52 per cent. Table IV shows persistence of disease
producing type.s of pneumococcus during convalescencR-varying 
from 12 days to 90 days. A few showed no pneumococci 12 dnys or 
lon~er. after recovery.-( o. •·. <'LAl?K.) 

Fux~t:11. S. The mode of infection and etiology of epidemic poliomyelitlL 
Am. Jour. Dis. Chilli ., Muy, 191:>. 

Of the two notable mo<les of infection ad Ya need for infantile para1· 
ysis the insect host, suggested by Rosenau and supported by Ander
son and Frost, has entirely failed of confirmation even subsequently 
by the two last-named inYestigators. The recognition of abortive 
and ambulant forms of the disease confirmed by laboratory findings 
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lead to the detection of the virus " on the nasal and pharyngeal 
mucous membranes, so as to make possible the communication of 
poliomyelitis to monkeys" and also its evident disseD).ination by per
sonal contact. " Both healthy and chronic carriers of the microbic 
agent of infection" are few, but require preventive consideration. 

The filterable virus was cultivated successfully by Flexner and 
Noguchi two years ago and by inoculation reproduced the disease in 
monkeys. Recently an eighteen-months'-old culture was revived in 
ascitic fluid and broth, and after repeated injections into peritoneum 
and spinal canal the disease was reproduced, giving clinical and his
tologic changes peculiar ·to poliomyelitis. The microbic agent con
sists of minute globular bodies, which must not be permitted to . 
spread from the nasal mucous membranes of frankly ill, slightly ill, 
healthy, or chronic carriers to noninfected persons.-( c. N. FISKE.) 

K•:NDAI.L, A. J ., anu WALKER, A. W. Observations on the proteolytic enzyme of 
bacillus proteus. Jour. Infect. Dis., xvii, No. 8. 

The authors find that B. prote'U8 produces soluble proteolytic 
enzymes in plain broth and gelatin. Filtration of cultures through 
Berkefeld filters secures the enzyme free from bacteria. 

The enzyme, it seems, prepares protein for bacterial assimilation 
and has no role in the intracellular utilization of protein by the bac
teria. 

Liquefaction of gelatin by the enzyme does not liberate ammonia. 
This is an independent phenomenon accompanying the intracellular 
utilization of the products of proteolysis by the organisms them
selves. 

The enzyme does not appear where carbohydrates in usable form 
are present, but only where protein is being utilized by B. proteus. 

Dextrose added to cultures of B. pr<>teus prevents the formation of 
enzymes. Under these circumstances the bacteria act principally 
upon the carbohydrates. 

Small amounts of dextrose prevent the formation of the enzyme 
until the dextrose is exhausted, when the bacteria having to act upon 
the protein of the medium form the enzyme. 

Large amounts of dextrose (above 0.3 per cent), which can not be 
wholly utilized by B. proteua, permanently prevent enzyme forma
tion. This probably is due to by-products from the dextrose, which 
prevent further growth. 

Dextrose itself does not inhibit the activity of the bacteria-free 
enzyme. Dextrose gelatin i~ rapidly liquefied by it.-(c. s. u.) 
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Comparative e1ll.cac7 of beuiJl and aniaol for the destruction of parasites. Rev. 
d'hyg. et de pol. sanlt., mvll, No. 6, June, 1915, p. 628. 

Bordas and Letulle recommended the employment of benzin for 
destroying lice. 

Anisol is also of use for the same purpose. This drug is a phenol 
methylate, C,H8 (0CH3 ), which boils at 152° C., prepared by heat
ing under pressure to 100°-120° a mixture of phenate of soda and 

, methyl iodid. 
To compare the efficacy of the two products, benzin and anisol, 

the authors have under similar conditions submitted body lice (Pedi
<:uliu i•estimenti) and head lice (Pediculus capitu) to experi
mentation. 

The experiments showed that lice exposed to the vapors of these 
agents in test tubes with the mouths plugged have ceased to show 
signs of life after 2 minutes and 30 seconds in case of benzin and 
after 6 minutes in case of anisol. The insects are, however, not actu
ally dead after exposure for the times mentioned. To insure death 
it is necessary to expose for 15 minutes in case of benzin and for 30 
minutes in case of anisol. Benzin as an insecticide was superior to 
anisol, but has the disadvantage of inflammability, while anisol has 
the disadvantage of being very costly.-(c. s. B.) 

J .\Ht t:. II. Technic for culturing typhoid bacilli from stools. \\'i1~11. kiln. 
Wchmwhr .. xxvlll. ~o. lG, pp. 411-434. 

The author speaks of the ease and reliability of Bierast's method 
vf isolating B. typhosus and paratyphosus from the stools of carriers. 

The method consists of mixing the stool with bouillon until of a 
pasty consistence, then pouring benzin over this and shaking thor
oughly in a well-stoppered bottle. This mixture is set aside in a cool 
dark place for 16 hours (this delay is counterbalanced by the other 
great advantages of the method) and then plating two or three drops 
of the material upon Conradi's or other media for the culture of in
testinal bacteria. The benzin seems to rob colon bacilli of some 
material eS&'ntial for vigorous growth while not disturbing the via
bility of typhoids and paratyphoids. 

Of 14 cases studied by this method 4 cases yielded positive results, 
which were negative by other methods. In 5 other cases the organ
isms were present in almost pure culture. 

The author cautions against the danger of contaminating one's 
hands in the procedure.-( c. s. B.) 
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nor.011t:11Gt:11. WtLI.L\~1s. nrul HAcHTEr.. Report of an investigation of diphtheria 
carriers. Hyg. L11b. Hull .. '."u. 101. A11in1st. HH:\. 

The authors summarize the results of their work done in Detroit 
during 1913-14 in the following parngraphs : 

1. Cultures from 4~093 healthy people in the city of Detroit were 
(:,Xamined for diphtheria bacilli. 

2. Thirty-eight (0.928 per cent) were found to hnrbor H. diph-
theriae (morphological) . · 

3. Of 19 cultures isolated from 19 of the carriers, 2 were found to 
be virulent, suggesting a possible 0.097 per cent of the individuali
examined as carriers of Yirulent bacilli. 

4. Comparison of the ,·alue of different types of single cultures for 
the detection of caniers shows that the throat cultm·e giYes the Jow
tst, and the combined nose and throat the highest result.<;. The lat
ter, however, is but slightly higher than that from the nose alone. 

5. The combined results of a throat and of a nose culture give 
markedly better findings than those of any single culture. 

6. The combined results of a throat~ a nose, and u combined nose 
and throat gave the highest findings, but this does not appear to hf. 
greatly superior to the two-cultm·e findings. 

7. All carrier cultures isolated, 19 in all. we1·e found to be acid 
producers. 

8. Twenty-nine of 30 cultures of B . diphthaiae from clinical cases 
were Yirulent and all 30 were acid producers. 

9. Of 4 7 cultures morphologically of Hoff man ·s bacillus, G showe1l 
some acid production: 41 were alkali producers. All 47 cultures were 
1wirulent. 

10. I-loffmau's baeillus wns present in at least -11J.l per {'('flt of 2,3rn 
mdiYiduals.-(c. s. n.) 

11010:1.• • • I. A. Leprosy-The presence of acid-fast bacilli in the circulating 
blood and excretions. .Jour. lnfPCt. Dis .. x,·ii. ~ ... :!. 

In this paper the author has made a systematic St'arch in an attempt 
to analyze the cases occurring at the Penikese Leper Colony, Penikese 
Island , Mass., and to determine whether the acid-fast hacillns cnn or 
can not be foun<l in the blood~ urine. fect•s. spntnm. nasa 1 mucus. and 
other excretions and discharges. 

In the blood, out of 28 examinations among 16 patients, there \Vere 
9 positive, 3 questionable, and 16 negative. This represents 8 patient" 
with positive and 8 patients with negative i·esults. In the urine, out 
of 41 examinations made on 16 patients, 16 were positive on 9 patient~. 
Jn the feces, out of 27 examinations of 16 patients, 10 were positive in 
ll patients. In the sputum, out of 41 results recorded among lf> 
patients, ~:! were positive and !) negatiw, 14 patients giving positive 
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and 2 patientB negative sputum. In the nasal mucus, 16 pntients with 
41 examinations, gave 34 positive, 6 negath·e, and 1 questionable 
result; in other words, 14 patients had bacilli in the nasal mucus and 
2 did not. Out of 15 patients that had bullae, ulcers, and pustules, 
those having bullae gave 5 results positive and 10 negative; ulcers, 
13 positive an<l 2 negative; and pustules, 7 positiYe and 8 negative. 
In the examination of tears there were 26 negative results in 13 
patients. 

In his conclusions the author states that the occurrence of symptoms 
of toxic febrile attacks, etc., are more easily understandable when the 
fact is accepted that the bacilli are found in the blood stream nnd 
excretions. He also states that the presence of bacilli in the blood 
and in the various excreta, as determined, warrants the assumption 
that insect transmission is a possibility.-(R. H. L.) 

.'.'\AKA.Jo, S.. antl AsAKt:llA. T. The serologto diagnosis of leprosy. .Tour. lnfp<·t . 
Dis., xvii, No. 2. 

The authors attempt to solYe by experiment the following ques
tions: 

1. To what extent tloes the serum of a leper renct in complement 
fixation with tuberculin, about which much has been written? 

2. What relation does this phenomenon bear to the Wassermnnn 
rttetion ! . 

3. What attitude does tuberculin show toward nonleprons serum 
in regard to complement fixation? 

4. Does or does not the leprous blood contnin some antigens pro
duced by the bacilli in the body? That is, may the blood contain 
such properties as have arisen from the bacilli themselves, or the 
products of the organic cells produced by the irritant effect of the 
bacilli? 

5. Might the prope1·ties remnin inactive in complement-fixation 
tests because of the immune properties produced by such antigens? 

6. Will such properties be shown, as a result of comparntiYe study, 
l-0 be present in the blood of a patient suffering from diseases other 
than leprosy ? 

The authors give a summnry of their conclusions as follows: 
"Our results in complement-fixation tests with leprous sera and 
old tuberculin, considered from the standpoint of the type of the 
disease, show that a higher percentage positive, i. e., 87.5 per cent 
was obtained in tubercular leprosy than was obtained in nervous 
leprosy-40 per cent. Classified according to the seYerity of the 
symptoms, these results are 89.48 per cent positive cases, severe; 
55.56 per cent, mild; and 45.45 per cent, slight. From these facts 
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we may conclude that the reaction produced by old tuberculin bears 
a direct relation to the nature of leprosy, though, as Babes and 
Moller affirm, it is never specific. Moreover, the heart extract of a 
guinea-pig fay he substituted for it in the same way as in the Was
i:('rmann test. 

" As Meier has pointed out, if there is any doubt as t.o the disease 
(whether syphilis or leprosy) from which a patient is suffering, it 
will probably prove to be leprosy if the complement-fixation tests 
with both old tuberculin and Wassermann's give positive result& 
If the test react.s positively only with old tuberculin, the disease is ' 
unmistakably leprosy; but negative results are not sufficient to ex
clude the case as leprosy. 

" Although no differences occurred between the percentages of the 
positive cases in complement-fixation tests with leprous sera and 
either old tuberculin or leprous nodule, cases nevertheless occurred 
in which not only were the ~ults obtained in both tests reversed 
but in certain syphilitic sera the leprous nodule antigen brought 
about a considerably larger number of positive results. This fact 
appears to us ·to be explained on the ground that these results are 
nonspecific in their nature, if the term 'specific' be applied in its 
w.ider sense, inasmuch as the heart extract of IL guinea-pig can be 
said to produce a 'specific ' reaction to syphilis. These facts led us 
to conjecture that this positive result may have been a reaction, not 
against the disease primarily present in the sera, but against cer
tain other coexisting properties, a ·case in which the ratio of the 
genuinely positive results would have been less than that appearing 
in our table. 

"The clot of leprous blood, the sera of which reacted positively, 
with leprous nodule antigen (leprous positive clot antigen), and the 
bloo<l C'lot from a g11int>a-pig brought about identical results, as did 
the old tuberculin in complement-fixation tests with leprous $era; 
·1iut we rE>gret that they were tested in too few cases to enable us to 
draw any conclusions therefrom. The leprous negative clot antigen, 
which was obtained from the blood giving no complement-fixation 

· with leprous nodule antigen, and the clot from a syphilitic patient, 
which gave negative results with the leprous nodule antigen, gave 
almost negative results, that is, identical with those produced in non
leprons ( i. e., syphilitic) sera. It seems, therefore, that these anti
gens contain properties differing from those of the other two anti
gens. Closer observation, moreover, reveals the fact that there were 
some cases that gave a very slight positive reaction with leprous 
positive clot antigen, as well as with the negative clot antigen; for 
this reason we deem it necessary to continue the study of these two 
kinds of antigens." 
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e same authors in a sequel to the above article entitled: "Fur
observations on the serologic diagnosis of leprosy," give a 
iption of a further line of experiments which lead them to the 
ving conclusions : 
t our first series, 69.23 per cent of the total number of cases 
positive results with old tuberculin. In this second series, 70 
nt were positiv~practically the same result. If we add these 
gures we find that 49 cases were examined in all of which 34, 
i8 per cent, reacted positively. 
11 the other hand 11 cases of syphilis and 4 other cases of non-
18 diseases, that is, 15 cases in all, gave negative r~lts. 
1e fact that old tuberculin reacts specifically with leprous serum 
tplement-fi.xation test has thus again been demonstrated. 
tirty-three cases of leprosy were examined by the Wassermann 
which 26, or 78.79 per cent, were positive. This shows that 

assermann test brings about a greater percentage of positive 
than does old tuberculin, for of the 9 cases examined with 

nds of antigen, only 7 produced positive results with the latter, 
~ll of them were positive with the Wassermann test. 
therefore, the serum of a doubtful case (whether syphilis or 
·) produces positive results both with old tuberculin and the 
mann antigen the probabilities are that the patient is a leper. 
er, negatiYe results with old tuberculin are not sufficient to 
~ a diagnosis of leprosy. On this occasion we observed no 
leprosy that reacted positively only with old tuberculin. 
the 2,016 cases sent to the Government leprosoria as lepers 
were found by clinical observation io be syphilitic. Such 

an not be subjected to the usual Wassermann method of 
tial diagnosis, but the complement-fixation test with old 
lin as antigen will help greatly, for, although this is inert 
flilis and many other diseases; it will produce positive results 
e majority of leprous patients. The necessity of these meth
es from the difficulty which is sometimes met with in detect
~erm by microscopic examination."-(R. H. L.) 

. c •. The diagnostic value of the placental blood film in estivo-autumnal 
malaria. Jour. Exper. Med., xxll, No. 4. 

uthor in this article brings out the value of examining the 
,1 blood film in all cases, particularly of white women in 
-ridden districts. He shows how this procedure is particu-
11portant in differentiating puerperal sepsis and estivo
~1 malaria. Dr. Clark has made a study of the malarial blood 
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in 400 cases of delivery in Pnnnmn and has made the following 
conclusions: 

"1. The placental blood film-examination is worthy of rout int.
application wherever estivo-autunmal malnria is endemic. This type 
of malaria, when associated with labor and the early dnys of the 
puerperium, can be more easily and certainly diagnosed by the use 
of this film and a, polychrome stain than by employing the nsuaJ 
films made from the mother's peripheral blood at the time of labor. 

"The placental film in such an infection offers an abnndimce of 
adult parasites and. far more evidence of the presence of pigment. 
while the peripheral blood film frequently offers but a scant number 
of the small ring or <liscoid forms of a parasite. The examination of 
the present series revealed positive placental films in 19 cases, while 
but 8 of these same cases were positive in peripheral blood-film ex
amination. On the other hand, no peripheral blood films were foun<l 
positive in which the associated placental films did not reveal a far 
more abundant evidence of the infection. 

"2. The early days of the puerperium can by this method be pro
tected many times from a malarial outburst, and, as a rule, puerperal 
sepsis can be differentiated. 

"3. The intricate vascular architecture of the mature placenta 
rivals that of the spleen, fo·er, and bone marrow as a hat·hor for 
adult malarial parasites of this type and ns a storage for pigment. 

"4. The localization of parasites in the placenta is unique. Here 
is the one vascular system which particularly fa\'ors the development 
of the parasites, but which at the same time is so situated that it may 
be spontaneously discarded by the body at the climax of the attack. 
By this simple act late in pregnancy the prognosis for hoth mother 
and child may be improved. 

" 5. The pregnant state encourages attacks of malaria by lowering 
bodily resistance and by furnishing an additional harbor for the 
development of parasites. A tenable theory in regard to most at
tacks of this nature, occurring in cases under professional care, would 
appear to be the development of latent malaria (malarial carriers) 
into acute attacks toward the close of the pregnant state. The women 
who expose themselves (as the negroes in this series) offer favorable 
conditions to the introduction of a primary infection. 

" Malaria frequently interrupts the late stages of pregnancy and 
sometimes causes the death of the mother and the fetus, more often 
the latter. The records of Ancon indicate that it more ft·equently 
exerts a harmful influence than other types of infectious diseases in 
this locality. 

"6. Most of the children in this series that were delh·ered while 
malaria was present in the mother were of a race that seems to pos-
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sess a relative immunity to the ravages of malaria. This may ac
count for the fact that the negro fetus more nearly approximates the 
full term of development when a.Ssociated with this disease, and is 
comparatively subjected to a les;i number of the accidents of preg
nancy. Many of them revealed evidence of prematurity and were 
jaundiced, but as a rule they developed rapidly. 

"The commonest mishap is miscarriage late in pregnancy. Occa
sionall~· stillbirths occur and sometimes there is a fatal issue to both 
the mother and child. 

•• 7. Cases diagnosed as congenital malaria probably indicate that 
:;ome accident occurred to the placenta, because it practically never 
happens that fetal blood is positive at the time of birth, regardless 
of the degree of infection in tha mother. 

"Many of the cases now reported in the literature as congenital 
mlllaria suggest immediate postnatal infection as their history, as 
our pathological and clinical records testify. 

·• 8. The size of the inten•illous spaces of the placenta and their 
adaptability in the localization of purusites seem to disprO\·e to n 
certain extent the old idea that the localization depends on the small
ness of the capillary caliber. If this were the case, the brain should 
be more often the seat of an extensive localization than the spleen, 
hone marrow, and placenta, yet our anatomical records will not sup
port that theory. A sluggish blood sinus with a large endothelial 
surface, a higher internal body temperature, and red blood cells bur-
1\tntd with parasites of a certain age beyond the ring form seem t.o 
lie important factors in the localization and development of the 
ffifro-autumnal pa1·asite."-( u. 11 . L.) 

lluo11r. H. F. .A further study of the bactericidal action of ethylhydrocupreln 
on pneumococcl. .Tour. ExpPr. Me11., xxll, No. :t. 

In a pre,·ious commnnication the author stated tiiat ethylhy
drocup1·ein, a derivative of hydroquinin, inhibits the growth of and 
kills pneumococci in vitro in very considerable dilution of the tlrng, 
and thnt it exerts a considerable protective action in experimenta I 
pneumococcal infections in mice. He has undertaken in this work to 
obtain some information as to the rate of absorption of the drug 
into the circulation in the animal body, ns to how long the resulting 
bactericidal effect, if any, of the serum on pneumococci lasts, and :t"s 

to the mode of action of the dntg on these microorganisms. Rabbits 
were used as the experimental animals. The tolerated and toxic 
doses of the hydrochlorid of the drug nnd of the free hase were deter
mined, and then experiments were undertaken to detet·mine the 
action of each one of these preparations when giwn by different 
routes. 
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The author's conclusions from his experiments are as follows: 
1. "The serum of rabbits which have been previously treated with 

a single dose of ethylhydrocuprein (optochin) exerts a bactericidal 
action on and later inhibits the growth of pneumococci in the test 
tube. 

2. "These actions are most evident in the serum of rabbits when 
the base ( optochin base) is given in oil subcutaneously; somewhat les.c: 
when the hydrochlorid of the drug is given in water subcutaneously : 
slight when the base is given in oil intramuscularly; and least evi
dent or absent when the hydrochlorid in water is introduced directly 
into the stomach. To get these effects by the intrannous route, toxic 
doses must be given, and even with toxic nonfatal doses the eftects 
do not last long. 

3. "In the case of the base given in oil subcutaneously to rabbits in 
a dosage of 0.1 gram per kilo of body weight, the bactericidal action 
of the serum is at its maximum about one hour after administration, 
and it passes into an inhibitory effect about four hours after the drug 
has been given. 

4. " In man the same inhibitory and bactericidal actions of the 
serum are present when a single dose of 0.5 gram of the hydrochlorid 
of the drug is given by the mouth or subcutaneously, but the bacte
ricidal action is not so marked as in rabbits. 

5. " When the optochin concentration in the serum has apparently 
diminished to a certain point in relation to the number of pneumococci 
present, the pneumococci which have survived the bactericidal action 
for a few hours acquire the power of growing freely."-(R. H. L.) 

CHEJIIS'lRY AND PH.AB.KACY • 

•. w. BROWN, Pused A88lBtant Surgeon, and 0 . G. ROGlll, Chief Pbarmaclet, United Statt1-
!liavy. 

OrxoN, S. G. · A substitute for potassium permanranate to liberate formalde
hyd gas from a water solution. Jour. Am. Med. As~n. , J;:[llt, No. 12. Sept. 
19, 1914. 

This article is now reviewed owing to the increasing cost and scarc
ity of potassium permanganate, large quantities of which are requisi
tioned from naval medical supply depots for disinfecting purposes.1 

The following ingredients are found to give results " in every way 
comparable to those with potassium permanganate, * * * And 
the two methods are equally effective from the quantitative stand
point": 

Sodium dlchroruate, 10 ounces avoirdupois. 
Saturated solution of formaldehyd gas, 1 pint. 
Sulphuric acid, commercial, ti fluid ounces. 

1 R.-e ret"lew under Sfttn<' heading on p. 169. 
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e acid is added to the formalin, making a stable solution; after 
ig it is poured over the inexpensive sodium dichromate crystals, 
l are "spead out in a thin layer over the bottom of a vessel hav
~n times the capacity of the volume of ingredients used." Action 
•re violent and rapid and involves hasty withdrawal from the 
ILrtment.-( C. N. FISKE.) 

E. J., and SCOTr, T. A. The preparation of ammonia-free water. Am. 
Jour. Pub. Health, v, No. 10, October, 1915. 

ese experimenters avoid distillation by precipitating the ammo
y mass action; they add 40 c. c. of Nessler's solution (standard 
xis of Am. Pub. Health Assn.) to tap water and then add an 
ion of alumina cream until a permanent flocculent precipitate 
ns on shaking. After settling for one-half hour it is filtered 
gh a wad of asbestos wedged into a large funnel. The first third 
e filtrate is returned to funnel for refiltering on account of 
cloudiness, by which stage the pores of filter become clogged. 

>lor standards it is not necessary to again add N essler's reagent, 
1ly the definite portions of ammonium chlorid. The standards 
!I. slightly different tint from those from distillation, but this 
iot confuse except in presence of large amounts of ammonia, 
resort would be had to dilution anyway. The asbestos filter 
es ignition to free it from traces of ammonia. Such ammonia
ater remains clear for at least two months [and would, of course, 
contamination by its contained Nessler's reagent if ammonia 

j access].-( c. N. FISKE.; 

, L., and BaowN, W. H. Chemopatholortoal studies with compound• of 
arsenic. Jour. Exper. Med., xxll, No. 5. 

his work experiments were made on dogs and guinea-pigs to 
ine the character of change in the kidneys and adrenals that 
•lace with the injection of various arsenical preparations. For 
irk on the kidneys the injections were made intravenously, 
~ritoneally, or subcutaneously, and the effects were found to 
same whichever route was employed. The various prepara
sed were solutions of arsenious acid, atoxyl, arsacetin, arseno
glycin, salvarsan, neosalvarsan, and galyl. 
following conclusions were reached with regard to the kid
~l arsenical compounds do not produce the same type of renal 

There are two broad groups of kidneys produced, the red 
1 pale, with a variety of subdivisions of each group depending 
lodifications in the chemical constitution of the compound, 
and length of survival of the animal. The red kidney is 
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essentially one of rnscular injury, the pale kidney is predominant!~· 
one of tubular necrosis. In addition nrious transitional or sub
groups exist, in which .the kidney, although belonging to the red 
type, shows relatil-·ely a great degree. of tubular injury and vice 
versa. 

The conclusions the authors reach from thefr experiments with 
regard to the adrenals are as follows: 

First, toxic doses df all arseniculs of which we have any knowledgt> 
produce definite pathological changes in the ad1·enals of guinea-pigs. 
These changes include congestion, hemorrhage, disturbances in the 
lipoid content, cellular degenerations and necroses, and reduction in 
the chromaffin content. Second, the character and severity of tht' 
injury produced by different arsenicals varies with the chemical con-
5>titution of the compounds. The authors believe tha·t adrenal injury 
is an important factor in arsenical intoxication, and suggest that 
therapeutic doses of some nrsenicals may prodnce adrenal stimnla
tion.-(n. H. LANING.) 

L..:t:, F . !". Laboratory experiments with air. .Tour. Am. :\ll'cl. .Assn., lxiii. l'\v. 

19, pp. 1625-1628. 

In this summary of the cont1·ibutions of his lab01·at01·y to the knowl
edge of air in relation to ,·entilation problems the experiments ~ 
carried out by the :N" ew York Stnte Commission on Ventilation arr 
rnry briefly described. 

In these experiments one group of laborntory animals (cats) w~ 
kept for a period of six homs nt it temperuture of 21° C. (70° F.) 
vnd in an atmosphere of 54: per cent humidity. Another group of 
animals was kept under conditions of humidity us high as 89 per cent 
nt temperatures as high as 3ll° C. Under these conditions. whicl1 
were comparuble with those of n hot and humid summer day. the body 
temperature rose on nn avernge of 0.5° during the six-hour period. 
At the end of this time stimulation of certain muscles of the animali.
showed that they were able to perform only an amount of work which 
was 14, 18, and 26 per cent less than was the ease with animals of tlll' 
first group, which had been kept under mon• fnYorahle atmosph<'rir 
conditions. A diminution of 1:3 per cent of the blood sugar was nlso 
noted. Further experiments are being carried on along this line.-
(E. W. B.) 

{foooR1<:11. n. \\'. Comparison of the plating and microscopic methods in tbe b:ic
teriological examination of milk. .four. Infoet. Dis .• xi\·, '.'lo. 3, 1111. ;:it~U>. 

In C'omparing the relative rnlue of tht> plate and microscopic meth
·<'ds in the hacteriologicnl examiirntion of milk the n nthor conclnd~ 
that there is n marked cot•relation hi>twt'('O the two <'01mh~: that th<· 
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factor 20,000 which is used to reduce the microscopic counts to tern;is 
(\f the plate count is satisfactory; and that the microscopic count from 
a single slide can be depended upon as being within the limits of one
third as great to three times as great as the plate count, but can not 
be depended upon as being within 10,000 of the plate count. The 
microscopic count from a single slide is not sufficiently reliable to 
warrant the condemnation of market milk, especially when the stand
ud for passing is a low count. Any milk which is" passed" on the 
microscopic count from a single slide where the passing standard is a 
low count is not likely to have a dangerously high count by the plate 
method.-(E. W. B.) 

BCBBOws, G. T. Beef frozen for 18 years. Breeder's Gaz., lxvl, No. 13, p. 484. 

Note is here made of a quarter of beef which was kept frozen for 
j8 years, and at the end of that time showed no indication of putrefac
tion. The fibers of the meat on microscopical examination appeared 
normal, and the meat 'Was consumed without any signs of digestive 
disturbance. It is stated that one reason why this meat maintained 
i~ good condition was that it had not been kept in 11 chamher in and 
c.ut of which other beef was passing.-( E. w. B.) 

1 •L'o~. S. G. A substitute for potassium permanganate to liberate formaldehyd 
gas from a water solution. .Tour. Am. l\led. Assn., Jxlv, No. 5, p. 549. 

The formaldehyrl solution shipped in combination with sulphuric 
acid when exposed to extremely low temperature in winter was not 
found sufficiently stable for northern climates. By adding 1! fluid oz. 
of glycerin to the formula a solution was obtained which is moderately 
stable in low temperature and will withstand polymerization. The 
following formula is now used: "Sodium diehromate, 10 oz. avoirdu
pois; saturated solution of formaldehyd gas, 1 pint; sulphuric acid, 
commercial, 1! fluid oz. ; glycerin, 1! fluid oz." 

It was also found that when the acidulated solution became cloudy 
on account of low temperature it could be made clear and potent by 
gently warming it for a long period of time.-( E. w. B.) 

FB!ED!lA:o;, A. Tin poisoning after eating canned asparagus. Ztscltr. f. Hn~. u. 
Infectlonskrankh., lxxv, No. 1, pp. 58-59. 

Bacteriological and serological examinations gave negative results, 
and the poisoning is explained by the tin content of the canned goods, 
one control sample containing 0.00874 gm. tin per box, and the other 
0.03428 gm. In the author's opinion the occasional occurrence of 
such tin poisoning is ascribable to the fact that some persons are espe
<'ially sensitfre to tin.-( F.. w. n.) 

16215-15--12 
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Treatment of typhoid carriers with charcoal and thymol or charcoal ana iodin. 
Merck's Report, October, 1915. 

While the internal use of animal charcoal exerts no: or only an 
unsatisfactory, influence on the bacillary elimination, Yery satisfac· 
tory results have been obtained by the combined administration of 
charcoal and thymol or of charcoal and iodin. The combination of 
the remedies mentioned with charcoal seems to be decisive, as neither 
with thymol nor with iodin, given alone, can the bacillary elimina· 
tion be permanently accomplished. 

CHARCOAL AND THYMOL.-This combination was first reported on 
by A. Geronne and W. Lenz (Berl. klin. Wchnschr., 1915, No. 14) . 
These authors gave daily 3 gm. animal charcoal Merck, from blood. 
and 3 gm. thymol. The charcoal was given in three doses of 1 gm. 
each one-half hour before each meal, and suspended in about 100 
c. c. of water, or included in wafers, while the thymol was given 
also in 1 gm. doses one-half hour after meals, and inclosed in cap· 
sules of 0.5 gm. each. The patients bore these doses for from one 
to two weeks without any difficulty whatever. Numerous tests, more
over, showed that these doses of thymol and charcoal had no notice· 
able ill results on the stomach. Extendefl experiments made in three 
cases showed that in two of these six weeks, and in the third seven 
weeks, following the definite suspension of the febrile symptoms, 
typhoid bacteria were invariably found in the dejections, but after 
the treatment the ·dejections were free and remained free from 
bacilli. 

CHARCOAL AND IODIN.-This combination was investigated and pro· 
posed by F . Kalberlah (Med. Klin., 1915, No. 21). The iodin prep· 
nration used by him was the alcoholic tincture of iodin, of which 
7-10-15 drops were given three to five times per day in a glass of 
water one-half hour after meals, while a teaspoonful of animal char· 
coal Merck, from blood, was also given three to five times daily. 
Both the iodin and charcoal were borne without nny discomfort. 
The presumable loss of appetite following the ingestion of charcoal. 
and supposed to be due to absorption of the ferments and digesthe 
pieces, was never observed; on the contrary, a decided increase in 
weight occurred during the period of treatment. The combination 
led to very rapid results, and in some cases entire freedom from 
bacilli was obtained within one week, this condition persisting after 
the treatment was suspended. Success was had in a case which had 
resisted other treatment for four months, the dejections having been 
examined regularly every five to eight days. 

Any bacillary elimination via the urine is uninfluenced by the com· 
bined charcoal treatment. Where this condition exists, it is advis· 
able to exhibit large doses of formin and salicylic acid or, better. 
saliformin.-( o. o. R.) 
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EYE, EAB., 1'08E, AJID TBlt.OAT. 

:aoiv, Surgeon, und G. R. Tumr.E. Po~st'd .\s~i~tnnt Snri:eon. l'nlted Stoles Nuv7. 

F.l!, W. n. The present status C'f tuberculin therapy in ocular tuberculosis. 
New York StnlP .J•mr. Med., Septembt!r, 1915. 

r will be found to disagree with the aphorisms laid down by the 
r at the outset of a very p1·actical communication upon the 
1t status of treatment by tuutirculin in tuberculosis of the eye. 
are as follows : ( 1) That, as a means of cure, tuberculin has a 
d sphere of utility in general and pulmonary tuberculosis; (2) 
' positive reaction to tuberculin indicates the existence of a 
:ulous ·focus or of tuberculous toxins; and (3) that tubercle as 
e of eye disease is more generally accepted than it was 10 or 20 
1go. 
author has employe.d bacillary emulsions during a period of 
~ears, and has treated by that means a series of 117 cases, in
~ affections of the conjunctiva, the cornea, the sclera, the iris, 
iary body, the retina, the choroid. The author is far from 
ig that all of the conditions treated and cured by the bacillary 
>n were cases of undoubted ocular tuberculosis. It is more 
>oint to note that, with one exception, in not a single case where 
ive reaction to tuberculin was obtained, did he fail to stop the 
38 of the ocular lesion. His experiences with tuberculin in 
f phlyctenulosis of the conj1mctiva or cornea, combined with 
al and general measures usually carried out, have been happy. 
ences may, nevertheless, take place.-(E . . 1. G.) 

, W. B. I. On dissolving senile cataract in the early stages. T1·. Opbth. 
Soc. U. Kingdom, xxx,·, 1915. 

conclusions are as follows: "In a consecutive se1·ies of 100 
; with senile cataract, who were under treatment for not less 
ree months with alkaline lotions and dionin, fibrolysin, or 
n drops, 45 per cent of 178 eyes showed a greut improvement, 
:ent an improvement, and j ptir cent remained stationary. In 
nt the treatment failed to arrest the progress of the cataract. 
; method of treatment does not cause pain, and patients are 
lcouraged to persevere with it for prolonged periods. Atten
uld be given to the general health. The internal administra
Ln alkaline mixture is also of advantage. 
~ral patients have remained clear of l'<.'<'lllTenee for a period 
three to six years."-(r. .. r. G.) 
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CHENEY, F'. l<J. The treatment of glaucoma limplex. Ophthalmology, April, 1915. 

Thia paper is largely a plea for the systematic employment of 
myotics rather than of operation in the treatment of glaucoma siJn
plex. He naturally lays great stress on the importance of keeping 
the sound eye under observation in order to detect the earliest evi
dences of the disease. Especially in elderly people; where the ex
pected duration of life is not great, so long as the disease, as indicated 
by the central vision and the field, can be controlled by a myotic, 
it is best, he says, to stick to this treatment and not resort to opera
tion, even although the tension is somewhat above the so-called 
"normal." The risks inherent in all operations must be put into the 
scale when deciding on the line of treatment. He thinks there is 
reason to believe that myotics have a beneficial action apart from their 
effect on the pupil.-(E. J . o.) 

GRAYSON, U. P. The exploratory opening of the sphenoidal sinus. I..uryng•>
scope, xxv, No. 2. 

The author advocates ma.king the artificial opening in the anterior 
wall of the sinus at a point as close as possible to the angle of junc
tion of its floor with its internal wall. After being assured by .re
pented radiogrnphs if necessary that there are no nnomalies, \be 
operation is performed as follows : The inner or nasal portion ot 
the anterior surface of the sphenoid body is exposed as widely as 
possible by shrinking the turbinates with adrenalin. The field is 
anesthetized by cocnin and then rendered ischemic by the adrenal 
solution. The course of the spheno-palatine artery is usually dis
tinctly visible. The field is rendered sufficiently sterile by a dilute 
tincture of iodin solution. With a straight drill~ tipped by a conical 
burr 6 mm. in length and measuring 2! mm. from its point to its 
greatest diameter an opening is made 2 or 3 mm. above the line. which 
divides the anterior from the inferior surface of the sphenoid body 
and close to the attachment of the ethmoid plate i"n the middle line. 
The opening made is 2 mm. in diameter, a size sufficient to permit the 
escape of any fluid within the sinus or to permit irrigation or en
largement if necessary by biting forceps.-(n. R. T.) 

ltu:H.\1111:-;o~ . G. W. Tonsillectomy in the adult. Are we justified in doing so 
many indiscriminate tonsillectomies for remote infections f LnryngoS<·o1ie, 
xxv, No. 5. 

The belief that the tonsils are the source or the portals of entrance 
of systemic infection has become so fixed that the fact there are many 
other sources of infection playing as impo1·tant a role as the tonsils 
is in danger of being overlooked. 
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The operation has become so popularized that even the layman 
considers himself competent to judge of the advisability for doing the 
operatiOn, and presents himself with the statement that he has come 
&o have his tonsils removed. The removal of tonsils that are hyper
&rophied, the seat of chronic lacunar infections, of superficial or 
deep-seated abscess, those sutf ering from frequent acute attacks of 
simple or follicular tonsillitis, or in which there are recurrent attacks 
of peritonsillar abscess is a most justifiable procedure. 

· On the other hand, the frequent removal of tonsils which show no 
macroscopic evidence of disease and in which there has been at no 
period frequent acute pathological disturbances, because the posses$or 
may be the subject of an infection that can· not be accounted for is 
not justified because it was possibly through them the infection was 
brought about.-(o. B. T.) 

ll<m, G. W. The diagnosis of otosclerosts. Illinois Med. Jonr., xxvlll, No. 8. 

The author defines otosclerosis to be a nonsuppurative osteitis of 
the bony capsule of the labyrinth, secondary to a primary focus of 
infection elsewhere in the body, the same process that occurs in 
rheumatoid arthritis. 

The following conditions may be present : 
t Otosclerosis causing fixation of the stapes. 
2. Otosclerosis in the vicinity of the stapes without causing flxa-
ta 

3. Otosclerosis involving the apical turn of the cochlea. 
! Otosclerosis involving any intermediate portion of the cochlea. 
5. Various combinations of the above, the most frequent of which 

is the otosclerosis in the vicinity of the stap~ with fixation of the 
stapes. 

6. AJJ.y of the above conditions may be advanced. with degeneration 
of the organ of Corti or of the cochlear branch of the auditory nerve. 

Bezold's triad, since it is dependent upon fixation of the stapes, is 
present in the first and fifth of these conditions. 

The symptoms are: (a) Elevation of the lower tone limit; ( b) bone 
oonduetion prolonged for A (Edelman set), normal vibration 3 
minutes-a prolongntion of 30 seconds sneaks for nnkylosis of th" 
htapes. 

(c) Negative Rinn~ for A. This may "ary from a shortened. 
\IQS\tive Rinne through a plus or a minus Rinne to a negatiw 
Rinne. In addition there is (d) Paracusis Willisii. (e) Explosive 
5''hi\!Ctive noises and there may be dizzin~. 

lnl'olvement of the various portions of the cochlea, etc., show 
ssmptoms dependent upon the area involved and the presence or 
absence of fixation of the stapes. 
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The series of 50 cases showed the drum membrane normal in 2'i 
Cllses, one or both drum membranes retracted in 23 cases. A reddish 
tint was present in the region of the promontory in four cases. The 
upper tone limit was lowered in 44 cases, normal in 5, not noted in 1. 

The lower limit was 128 or over in 33 cases; explosive tinnitus 
was noted as present in 30 cases; absent in 8. No reeord in the 
remainder. Paracusis Willisii was noted in 30 cases. 

The females numbered 36 in this series, with an average age of 
28 years and 8 months at the onset of the disease. Bone conduction 
was prolonged in 33 cases; shortened in 2. 

The males numbered 14, with an average age of 19 years 8 months 
at the onset of the disease.-(o. o. T.) 

MUNDT, G. H. Syphilis of the internal ear. Illinois Med. Jour., xxvlll, No. 3. 

Acquired labyrinthine syphilis usually occurs in the tertiary or tht' 
secondary stages. The lesion is usually bilateral, and according to 
Swift and Ellis, it should not be considered an isolated disease of the 
organ of hearing, but merely a manifestation of syphilis of the cen· 
tral nervous system. 

All or any of the symptoms which may be produced by disease of 
the internal ear may be present, deafness, tinnitus, dizziness, and 
disturbed equilibrium. 

The deafness is of sudden onset, rapidly becoming marked, but 
usually is not later progressive, while the subjective noises are very 
persistent and may be annoying after the deafness is complete. 

Differentiation from otosclerosis is usually possible by the rapid· 
ity of onset in syphilis of the internal ear, and from the history ot 
the case, the prognosis according to the author is good, given an 
early diagnosis with energetic treatment. 

The treatment recommended is frequent intra venous injections of 
1 

salvarsan, followed by inunctions of mercury, to be repeated if thfl ' 
Wassermann remains or becomes positive.-(o. B. T.) 

· B.\TROl'l', W. C. Collapse of the alae nasi. its etiolon and treatment. J..nryngo
scope, xxv, No. 2. 

The pathological collapse of the alae nasi occurs during forcible 
inspiration; normallY. these structures slightly dilate with deep 
breathing. Patients may overcome this difficulty by lifting the alae 
1tith their fingers. 

The causes of this condition are atrophy of the lower levator 
muscle group, relaxation of the subcutaneous tissues, and a sharp 
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vertical cw·vature of the alar cartilage. Secondarily, collapse of the 
-1ae nasi may occur in those suffering from chronic nasal obstruc
tion. 

'fitliTJCENT.-The use of various forms of splints a~d dilators, 
varying from rings of soft rubber tubing, metal forms, or the hard 
robber splints devised by Schmidhuisen is usual. The last named are 
made in rights and left, conform to the shape of the nose, and are 
invisible externally. 

C>PmlATIVE PROCEDURF.S.-The method of Walsh is the elevation of 
a strip of mucous membrane from the septum, which is rolled up into 
t.he angle and secured there. The method of Lack is to turn up a 
small strip of cartilage (septal) and secure so as to produce adhe
sions. This method is seriously impaired in usefulness because a 
~ptal perforation is left.-(o. B. T.) 
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I f l DIU' SlJJU[AB.Y OP TD PB.OPESSIOIU.L ACTIVITIES OP 'l'BE HOSPITAL 
IBIP .. SOLACE .. WHILE m 'l'BE PB.ESEJICE OP 'l'BE KA10B. POB.TIOJI o:r 
mE ATLABTIC :PLEET AT GlJAJITAJIAl[O BAY, CUBA, FOR 40 DAYS, PB.OK 
1DB.l1AB.Y 11, 1915, TO APB.IL I, 1915.1 

By R. M. hNNilDY, Medical Inspector, Unltl'Cl Statee Navy. 

The Sol,ace did not arrive at Guantanamo Bay, Cuba, until Febru-
1 ary 21, 1915, having been delayed in departing from the New York 

Navy Yard until February 16, 1915, on account of undergoing neces
sary repairs, and remained at Guantanamo Bay until April 2, 1915, 
in the presence of the major portion of the Atlantic Fleet, on which 
date practically all vessels departed from that locality. 

During the vessel's brief stay of 40 days in Cuban waters its serv
ice was extremely active and much important work was accomplished, 
u will be seen from the following data submitted: 

!otal number of patients admitted-------------------------------------- 241 
'!$1 number of patients discharged to duty ______________ .:. _____ _ -- ___ . _ 147 

'l'lllal number of patients died-----------------------------. -- _ .. -- -- _.. l 
foll! number of contagious cases admitted: 

Measles--------------------------------------------- _ .. ___________ 10 Mumps____________________________________________________________ 31 
Tuberculosis __________________ .:.____________________________________ 8 

49 
Total number of venereal. caees admitted and their nature: 

Gonococcus Infections______________________________________________ 10 
Cbancrolds-------------------------------------------------------- 8 
Syphilis ---------------------------------------------------------- 82 

45 
Greatest number of patients on board at one time ________________________ 130 
Greatest number of contagious cases on board at one time_______________ 18 
Average number of patients dally on board------------------------------ 83 

Number of laboratory examinations made, nature. and result: 
Urine-

AlbnDlln --------------------------------------------~-------- 85 
Sugar-------------------------------------------------------- 2 
Negative------------------------------------------------------ 112 

•From olBclal report to tbe Bureau of Medlctne and Sursery. 
177 
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Number of laboratory examinations made, nature, and result--Oontlnued. 
Sputum-

Posttlve for tuberculosis--------------------------------------- 4 
Negative for tuberculosis-------------------------------------- 7 

Blood-
White counts------------------------------------------------- 88 I>llrerentlal ___________________________________________________ 81 

Negative for malaria------------------------------------------ 8 
lVassermann tests------------------------------------------------- 2811 
Throat cultures-

Negative for dlphtherlB--------------------------------------
Posltlve for Vincent's anglna-----------------------------------

Throat smears-
Negative for Vincent's angina---------------------------------- 2 
Negative for treponematB-------------------------------------- 4 
Positive for Gram positive dlplococcL__________________________ 2 

J'eces-
Posltlve for blood--------------------------------------------- 1 
Negative for parasltlc worms---------------------------------- S 

Smears from penls-
Posltlve for Gram negative dlplococcL-------------------------- 5 
Negative for Gram negative dlplococcL ___________ ·------------- S 

Scraping from sore on penis, negative for treponemata_______________ 6 
Scraping from ulcer In mouth-

Posltlve for treponematB-------------------------------------..,- 1 
Negative for treponemata-------------------------------------- 2 

Smear from ulcer on tongue, posltlve for treponemata _______________ _ 
Smear from eye, negative for streptococcL--------------------------- l 
Scraping from skin ulcer, negative for paraalte&--------------------- 3 
Smear from ear discharge, positive for Gram negative dlplococcL ____ _ 
Perlcardlal exudate and scra1)lng from aortic valves, positive for Gram 

negative dlplococcL--------------------------------------------- 1 
Smear from tonsll-

Posltlve for bacllll and splrlllre _______________________________ _ 
Negative for bacllll and splrlllre________________________________ l 

Smear from ulcer on leg, negative for treponemata___________________ 2 
Urine sediment, negative for acid-fast bacilli ________________________ _ 
Blood culture, negative _________________________ :. _________________ _ 

Blood coagulation, 31 minutes by caplllary tube--------------------- 1 

Total----------------------------------------------------------- 567 
Greatest number of laboratory examinations made In one day ____________ 6:1 
Number of eye, ear, nose, and throat examinations, treatments, and nature 
.r operations performed: 

Eye treatments---------------------------------------------------- 299 
Refractions ---------------------- --- --------- __ ---------- --------- 47 
'Ear treatments---------------------------------------------------- 1~ 
Nose treatments-----------------------------~--------------------- 143 
Throat treatments------------------------------------------------- 64 

ns 
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~umber of "Ye, ear, nose, and throat examinations, treatments, and nature 
of operations performed-Continued. 

Polyp1------------------------------------------------------------ 1 
Submucoua reeectlons---------------------------------------------- 8 
Turblnotomy______________________________________________________ 1 
Mastoid modified, radlcaL-------------------------------------- 1 
Frontal sinus--------------------------------------------------- 2 
Septal spur&------------------------~-------------------------- 2 
CauterlZatlon ----------------------------------------------------- 2 

Tota•------------------------------------------------------- 781 
NlllDber of major and minor operations performed, their nature, and the 

lllUllber of Intravenous admlnlatratlona of salvanan: 
Major operutlons-

Amputation, arm- ~ -------------------------------------------- 1 
Adene<'.tomy, cervicnl __ ________ --------------------------------- 1 
Appendectomy------------------------------------------------- 9 
Excision mammary gland ___ ---------------------------------- -- 1 
Excision of rectal fistula--------------------------------------- 1 
Excision of rectal fl.ssure--------------------------------------- 2 
Hepatotomy (liver abscess>------------------------------------ 1 
Hemlotomy _____ --.------_ ------------ -------------------------_ 8 
Klllan. modlfted (frontal sinus>-------------------------------- 2 
Mastoid, modlfted, radical operatloD----------------------------- 1 
Suturing fractured patella-------------------------------------- 1 
Suturing perforated stomach and Intestines---------------------- 1 

27. 
Mh101· operatiom1-

ClrcuIDclslon______ _______ __ ___ _ _ _______________________ _ _______ 2 

Hydre>eele, radical operation __________ -------------------------- 1 
Herne>rrholdectomy_____________________________________________ S 
Varlcocele, radical operation------------------------------------ 8 
Tonstllotomy --------------------------------- ----------------- 1 

10 

Total major and minor operations_____________________________ 87 
IntraveDou.s Injections of salvarsan--------------------------------- 53 

Mature of work done In the dental department, Itemized : 
Filllngs-

Amalgftm ___ ----- ---- _ ---- ----- ------ ---- --- --- -- ----- --------- 126 
Cement-------------------------------------------------------- 57 

AbiK.'1!88eH lanced--------------------------------------------------- 11 
Calculus removed-------------------------------------------------- 21 
Gums lanced------------------------------------------------------- 1 
Pulps capped--------------------------------- ___ ------------------ 1 
Pulps devitalized-------------------------------------------------- 1• 
Pulps extirpated--------------------------------------------------- 5IJ 
Root canals filled- .. ------------------------------------- ----------- 28 
Teeth extracted--------------------------------------------------- 40 
Teeth trented------------- - - --·----------------- - --- --------- ------- 160 
X-rays------------------------------------------------------------ 2 
Pyorrhea treatments------------------ -------------- --------------- 1 

Total------------------------------------------------------------ 523 
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Number of X-ray exnmlnatlons made and parts elCllmlned: 
Head-

Nasal septum _______ _____________ -----------------____ ___ __ ____ 6 

Occlput ---------------------------- - -------------------------- 1 
Frontal sinus---- - ---------------------------- - ---------------- 5 
Maxilla Inferior ___ ______ -------------------------------------- S 
Mnxllla superior--------------------_--------------- -------- - __ _ 

Shoulder -- - --------- __ ______ -·- ·- -- _ ----- -- ----------- _____ _ ~- _____ _ 
Chest --- ----- ·· ------ _______ __ ___________ -- --------- -- ---- __ -- -----
Kidney __________ ---- - - _____ . --- _ -- ·· . -- __ --- -- ---- -- ----- -- --- - -- --
Elbo\v __________ ___________ ____________________ ___________________ _ 

1 
2 
7 
6 
4 

R.adlus nnd ulna ___ ____ _____________ _____________________ __ _______ _ ·4 

Foot ----------------- _____ __ ____________________ --- ----- - --------- · ·u 
Fernur--------------- -----------------------7--------------------
Hnnd --------------- __ --- . - ··- ---- - ------------------ ------- -------
Tlbln nnd fibula--- - -------- -- - - ----- ·----- -- -----------------------
Pntella _________ ____ __ _____ . __________________ ------ ________ ---- - --

I 
13 

2 
9 

TotaL _______ . __ ------ ---------------------- ---~--- ----- - - - ------- 80 

DUTY IN <'ON!'(J-:CTION WITH THE DETEN1'ION CAMP AT DEER POINT, 

OU:\NTANAl\10 BAY , CUBA.1 

Measles having appeared among a drnft of men on the U. S. S. 
Texa.'I, it was decided to establish a detention camp at Deer Point, 
and in obedience to orders I reported on February 25, 1915, to tht 
officer in charge to assist and advise him as to the sanitary measures 
to be employed in this connection. I took with me from the SolmJl 
one hospital apprentice, first class, and the necessnry surgical and 
medical equipment. 

Three hundred and thirty-eight men, in charge of a. lieutenant and 
three emigns, were landed on the morning of February 25. Tents, 
cots, mess gear, and mosquito nets were supplied by the ships of the 
fleet. A large bungalow was available for quarters for officers; a 
room in one corner was utilized as a dispensary. 

Deer Point is a high-lying promontory and forms naturnlly an 
ideal location for a detention camp, as the land approach is narrow 
and can be easily patrolled. A dock situated on the southern side 
of the promontory is the only other point of access. 

The sanitary aspects may be conveniently considered as follows: 
Fooo suPPLY.-Supplies were sent daily by the commissary of the 

U. S. S. New York. Mosquito netting tacked over a suitable frame 
made a fly-proof structure for the preparation and preserrntion of 
food; immediately in front of this four army-model camp ranges 
were set up. For purposes of administration,. the men had been 
divided into three companies. Each company was provided with a 
mess tent, and meals were served out near these tents. The men were 
required to eat in the tent or in its vicinity. Special attention was 

1 Report 11ubmltted by Jlf. E. Riggins. pa~sed as~lstunt suri:Pou. United Rtale11 Navy. 
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m to policing these tents. The food was well cooked, varied in 
:acter, and, on the whole, exceptionally good. 
'..t.TEn.-There is a permanent water installation on the camp site, 
supply being the same as that furnished the naval station. Its 
without boiling or chemical treatment is general and it is ap
ntly a safe water. Adequate quantities were available for bath
md scrubbing. All clothing was scrubbed oc one of the docks. 
SPOS.1L OF EXCRETA.-This feature did not present any difficulty, 
: there are three closets and a large concrete urinal leading 
~ly into the water of the bay. 
1RBAGE.-An old incinerator on the end of the point was repaired. 
1mple number of covered casks were secured and garbage was 
~ted and burned. 
SECTS.-Very few Bies appeared, due, unquestionably, to the 
1ugh protection and . disposal of garbage. Mosquitoes were not 
!rous, but nets were furnished and the men were required to 
iem at night. Sand flies were present in considerable numbers 
.roublesome. 
et of regulations bearing on personal hygiene was drawn up and 
:l on the bulletin board. 
imming was encouraged and proved to be a valuable diversion. 
bags were thoroughly inspected and the contents were exposed 
direct rays of the sun for an entire day. All bags, hammocks, 

)ile<l clothes were scrubbed. 
1 Te;vas sailed from Norfolk on February 20. Five cases of 
es developed en route and were transferred to the Solace on 
1ary 24. After transfer to the camp one case of measles ap
l on the 26th, and four more on the 27th. On March 3 one 
•f mumps developed. These cases were transferred to the 
! as soon as diagnosed. The mess gear was sterilized by boiling 
1e cots were exposed to the sun for two days. 
mt, separated from the main camp, was put up and used for · 
ious cases; two such appeared. They proved to be simple 
1itis. 
cases of measles from the camp were obviously contracted be
oing to the Texas. In view of the g1·eat amount of sunshine 
: season and the free circulation of air throughout the camp 
ay ancl night, it was highly improbable that se{l()ndary cases 
occur. 
March 4, 1915, I was relieved by Surgeon J . A. Murphy, 
I States Navy, and returned to the Solace. 

SF.RJODS CASES OF GUN-SHOT WOUNDS PROOUCJm UY Tilt: SAMF. 

BULLET. 

ng target practice on the rifle range at Guantanamo Bay, 
Marc-h 26, 1915, one cal'tl'i<lge was acci<lentally fired from a 
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machine gun. The bullet injured three men who were standi 
directly in front and within a few feet from the muzzle of the gi 

as follows : 1 

Case 1. H-, private. The Lullet, a .30 caliber, cupro-nic 
jacket, entered the pelvic ciivity through tho left great sacro-scu 
notch, nicked the sciatic nerve, perforated the bladder, and emeri 
on the right side aboYe the crest of the pubis external to the Sf 
matic cord. Both wounds of entrance and exit were small, ell 
cut, and the bony pelvis and intestine were not invoh•ed. There 1 

incomplete paralysis of the left anterior tibial nerve. Patient ' 
catheterized and about 300 c. c. of blood and urine withdrawn. 
large soft-rubber catheter was introduced and retained in the blad 
for continuous drainage. The urine drained clear and free fl 
blood after the thir<l day. Both wounds healed promptly and< 
valescence progressed llllt'\.('lltfully. Partial paralysis of the 
terior muscles of the leg )'Prsisted when the patient was transfe1 
to a shore hoi:.pitnl Ap1·il i. l!ll:"'I. 

f'1ue 4. H-, chief gunner. The bullet from Oa8e 1 struck 
lower end of the left humerus and exploded, shattering the I 
and completely disorganizing the elbow joint. The :irm was 
putated in the middle third. 

Case 3. F-, gunner's mate, third class. The left arm was 
dled with small lead fragments from the exploded core of the bu 
several of the larger pieces perforate.d the ann and lodged in 
chest wall, one large irregular wound, in the left sixth intero 
space external to the nipple line, opening the pleural cavity. 
patient vomited blood, and signs of severe abdominal hemorrl 
rapidly developed. An exploratory laparotomy was perfo1 
through a large left through-rectus incision. The left side of 
peritoneal cavity was found to be filled with blood and feces, e: 
ing from four large ragged rents in the transverse colon near 
oplenic flexure. The edges of these openings were trimmed 
sutured by a double reinforced layer of Pagenstecher linen. 
peritoneal cavity was then mopped dry. A large opening was 10< 
in the left arch of the diaphragm and sutured with chromic c:i 

There was evidence that the pericardium was lacerated near the,,., 
through the diaphragm. The lesser peritoneal cavity was now op 
and clotted blood removed, exposing a ragged wound of the post 
wall of the stomach and projecting into its cavity the deformedji 
of the bullet, thus accounting for the large ragged wounds prod 
and the deflected course of the wound tract. The opening ir. 
domach was trimmed and sutured with gouble layers of linen 
deep implication to guard against reopening from sloughing de1 
ized tissue. Convinced that all perforations were closed and he 

1 Report Rnllmltt~•I hJ II. F . ~trhw. s11ri:~o11, l'nlted Staks Xn\·~ . 
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~e controlled, large rubber tubes were introduced-one to the 
nd in the diaphragm, one to the lesser peritoneal cavity, and one 
~e pelvic pouch. The abdominal wall was then closed. Saline 
lion was administered intravenously and later by proctoclysis. 
msidering the loss of blood, the character and extent of the in
' and the fact that the left half of the peritoneal cavity, left 
ral cavity: and probably the pericardium were soiled with colon 
mts, the patient did well for five days. A left-sided localized 
rema developed and about 300 c. c. of bloody infected fluid was 
.drawn. Physical signs over the left lower lobe suggested a de
~ing pulmonary abscess. Abdominal discharge profuse. Bowels 
y moved by enemas. Temperature and pulse remaining about 
Respirations 30. Persistent annoying cough. 
April 3 the ship en route to Washington encountered a strong 

and the patient vomited repeatedly during the night. April 4 
re fecal fistula opened, and from this time on his condition grad
became worse. April .5 and 6 he complained of severe pain in 
1rdiac region. An alarming attack of dyspnea occurred, the 
was displaced to the right, and a tympanitic percussion not.e 

d over the sternum and to the left. An aspirating needle was 
luced and a quantity of gas and colon pus evacuated with im
te relief from cardiac distress. 
: progitosis was now considered hopeless, and in this condition 
s transferred on April 7 to the United States Naval Hospital, 
ington, D. C., 'vhere he died six days Inter. 

SABIT.AJLY REPORT OB BAB.CELOBA, SPAIB.' 

Hy 11. L. BaowN, Puaed Aa818tant Surgeon, United States Navy. 

lelona, Spain, with a population of nearly 800,000, is situated 
shores of the Mediterranean, on a broad, sloping plain, which 
sed by two rivers, the Llobnegat, and the Besos. It has a 
:n aspect, and is partially surrounded by a range of pic-
1e mountains, the highest of which, Mount Tibidabo, rises 1,729 
H>Ve sea level. It is a city, although insanitary, unique for 
uty and situation. 
tATE.-Barcelona is noted fot· its mild and equable tempera
ile mean being from 61° to 63° F., or about 50° in winter 
) in summer. It is remarkable for the sinnll number of rainy 
PCarcely 25 or 30 through the whole year}, its clear skies, and 
1 of strong winds, fogs, frosts, or snow. 

1 From oftlcb\l report to the Bureau of Medicine and Surgery. 
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WATER suPPLY.-The water supply of the city of Barcelona is 
obtained by means of pipes from the two above-mentioned rivers. 
These rivers run within a few miles of the city, and as there are 
many small settlements located on their banks the water is easily 
contaminated, and there have been enormous epidemics of typhoid 
fever and cholera traced to this source. There are no reservoirs 
or filtration plants for the city, the water being piped direct from 
these rivers and distributed to the city main. It is a well-known 
fact that it is dangerous to use city water without boiling, and while 
many of the better classes use boiled water, the poorer classes seem 
to think it of no importance or too much trouble. 

MILK SUPPLY.-Both cow's and goat's milk are supplied to inhabi· 
tants, and it is considered dangerous to use milk from these sources, 
as so many of the cattle are tubercular, and herds of goats (from 10 
to 20 in each herd) are driven through the streets and milk peddled 
from house to house as needed, the goats being stopped in front of a 
house and milk furnished. The goats are insanitary and dirty in 
appearance. The milk of these goats is recognized as the source 
of Malta or Mediterranean fever. During a recent epidemic of 
this disease in Barcelona most of the cases occurred in families 
using goat's milk for drinking purposes. Most of these goats were 
originally imported from Malta, arrd in this connection it may be 
interesting to note that in 1905 the S.S. Joshua Nicholson shipped65 
goats in Malta and an epidemic of Malta fe,·er broke out on board. 
nearly all those who drank the milk of these goats being attacked. 

SEwERAGE.-While there has been an attempt to install a sewerage 
system for the city, the present system is inadequate and inefficient. 
A system of pipes extending from an elevation near the outskirts of 
the city attempts to drain the better resident and business sections. 
They run in an inclined direction through a certain section only, and ' 
at interrnls run on a level without a sufficient incline to permit drain· 
age. Under this arrangement of the pipes foul gases accumulate. 
and the escaping odors are so bad thnt often the pipe lines are opened 
at intervals and chlorinated lime poured into them. This system 
of pipes leads through the city and drains into the inner and outer 
harbors, giving oft' ofl'ensive odors and contaminating these waters. 
making bathing and washing of decks extremely dangerous. Upon 
raising ship's anchors in the inner and outer harbors, a large quan· 
tity of dirty, foul-smelling mud is raised. The city is insanitary, 
and especially so in the tenement and poorer districts, where there are 
few, if any, sewers. Some quarters have cesspools in their yards, and 
these contain, in most instances, stagnant water, giving o1f offensive 
odors, and serve as breeding places for mosquitoes and other insects. 
The tenement districts, with their narrow, dirty, filthy, congested, 
t.hirkly inhabited streets, swarming with flies~ mosquitoes, and other 
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cts, present to the eye a picture most repulsive to civilization 
against all laws of sanitation. Flies, mosquitoes, fleas, and other 
cts are almost a pest, and, owing to the exposure of cafes and 
t stands to the open streets, diseases are no doubt propagated by 
e means. Almost every ship observed in the harbor had rat 
rds installed on its lines leading to the dock. Rats are a pest 
tg the docks and wharves, and no attempt has been made to de
y them. An epidemic of bubonic plague occurred here in 1907, 
;ed many deaths, and lasted for several months; during this time 
lY rats. were destroyed. 
>ISEA.SEs.-During October, November, and December, 1914:, there 
1rred a large epidemic of typhoid and typhus fever in the city, 
t of the cases being traced to contaminated water supply. There 
e about 40,000 cases of fever, and 1,400 deaths occurred within 
eriod of two weeks. Young adults were particularly affected, 
the death rate among the young men and women was very high. 
public report was made of this epidemic, as the authorities used 
y eft'ort to suppress such a report. Cholera occurs in epidemic 
:i and causes a high death rate. Frequent epidemics of confluent 
llpox occur, and the city is rarely free from this disease. Many 
Ile inhabitants object to vaccination. Vaccine virus is obtained 
11 Germany and Switzerland and is not of a very good quality. 
erculosis is very prevalent and the annual death r11ote from this 
II.Se is very high. There is no house quarantine against conta-
8 and infectious diseases. There is scarcely any segregation of 
:titutes, and venereal diseases are very prevalent . 
. OSPITALS.-The following are the local hospitals: Hospital Clinico, 
:pital de Sagrada, Hospital de Santa Cruz, Hospital de San Pablo, 
Enfermeria Evangelica. The first is government owned, the 

nd is provincial, the third and fourth municipal, and the fifth is 
ate. The Hospital de San Pablo is tastefully designed, recently 
pleted, will accommodate about 200 patients, and is modern and 
o date in every respect. They are in neat order and apparently 
managed, and nearly all will accept outside patients. 
bill of health is required of all ships, and port quarantine regu
ns are enforced. A ship entering the port of Barcelona. flies 
tuarantine flag and pratique is granted by the health officer of the 
if no quarantinable diseases a.re on board. The port quarantine 
lations reqllire that if a ship enters port with cholera., plague, 
,Uow fever on board, she shall tly the yellow tlag over a square 
:lag. In such a case the quarantine officer will board the ship. 
e port regulations require that the ship must have been at sea 10 
since the last case of cholera, 12 days for yellow fever, and 14 
1or plague before pratique is given, or the ship will be detained 
:16215-15--18 
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at sea until the above quarantine period for each disease has expired. 
There is a quarantine station at Port Mahon, on the island of Minorca., 
about 138 miles from Barcelona. 

SANITARY NOTES FROJI THE U. S. S. "SARATOGA." 1 

By H. R. HJ'lR)ll'lllCH, PaBSed As~lstant Surgeon, United States Nu·y. 

During the month of June a trip was made up the Yangtze Rh·er 
as far as Woochang and various ports visited en route. 'Vhile in 
the river the heat and humidity had a ~1arkedly depr~ing influence 
on the crew, but the cruise was too brief to result in any permanent 
damage and only a few cases of maluriu (tertian) and dysentery 
(endamebic) developed. At the end of this cruise the ship anchored 
off W oosnng Forts to conl. Here the weather was quite cool, par· 
ticularly during the night, and within 24 hours fully one-third of the 
ship's company reported· at the sick bay with mild attacks of gastro
enteritis. This epidemic was not traceable to any defective food· 
stuff, but is believed to have been caused by the. sudden lowering of 
temperature, with drafts, after the severely hot weather up the river. 
Most cases responded promptly to a dose of castor oil, but a few 
were sufficiently severe to require stimulation. 

The month of .July and part of August was spent in Chefoo, China. 
During most of the time spent in this port a camp was maintained on 
Kentucky Island, and the benefit to be derived from camp life wns 
shown by a marked improvement in the general physical conditioP 
of the crew. . 

While in this port, five cases of severe gastroenteritis developed in 
members of the wardroom mess. The symptoms were choleraic in 
character and the condition was undoubtedly of bacterial origin, as 
all cases ran a fairly definite temperature chart. By the time prepa· 
rations were made to study the condition by more exact laboratory 
methods the material was exhausted, as no further cases developed. 
At this time there were no cases of cholera in the port, but most 
careful supervision was exercised_ as to the kind and quality of food· 
stuffs purchased for the crews' and officers' messes. Nearly five months 
dl,lring the year were spent in Shanghai, and considering the nmn· 
her of infectious diseases that are endemic and. periodically epidemic 
in this port, it is remarkable, with the extensive liberties granted, 
how infrequently cru;es occurred in the crew. At different times, epi
demics of diphtheria, typhoid, smallpox, and plague occurred, with· 
out a single case of any such disease developing in the crew. This. 
however, is not true of the venereal diseases, for which Shanghai is 
renowned, and approximately 75 per cent of our yearly number of 
cases were contracted in this port. · 

1 Fr::im Annual Sanitary Rt>po1·t, .Tan. 1, 1915. 
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The four months in the Philippines were spent at Olongapo, 
Manila, and on the target range in Manila Bay. Here the incidence 
of all the infectious diseases, including venereal disease, was strik
ingly low. 

Of the contagious diseases there were 13 cases of measles and one 
of typhus fever. Measles developed first in a straggler, who had 
spent about a week in Shanghai, and in only one case coiifd infec
tion be traced directly to contagion aboard ship, the other cases 
developing mostly sporadically among the crew from a focus of 
infection ashore. 

The cases were all promptly transferred to the Shanghai Munici
pal Isolation Hospital, with the exception of the first case. The first 
case had to be isolated on board ship, as permission for transfer 
was not granted for the reason that the patient was a prisoner. The 
typhus fever case was a fairly typical mild typhus and occurred in 
a hospital apprentice who had visited Peking about two weeks be
fore the onset, and in which city the disease was prevalent at that 
time. The ship spent 10 days at Chinwangtao during the latter part 
of October, and while there about 150 men availed themselves of 
the excursion trips to Peking. With the exception of the venereal 
diseases, the above case of typhus is the only infection traceable to 
these excursions. The case developed after the ship had returned to 
Shanghai and was transferred to the Shanghai Municipal Isolation 
Hospital. The sick bay was thoroughly fumigated with sulphur 
dioxid, and no more cases developed. 

SAIJITA.ll.Y JfOTES FJLOK THE V. S. 8. "HELEJfA." 1 

Dy W. L. !lfA:oi:-i, Jr., PaitRed .\Rs!Rtant Surg<'on. Unlt«'d Stat<'!! Nnvy. 

The health and morale of the personnel, except as otherwise noted 
in this report, have been good. The crew is, as a rule, happy and con
tented. This duty 2 is not unpleasant, and many of the enlisted men 
are serving, at their own request, for a protracted period on this ship. 

The medical officer has noted an absence of the "near sick." This 
is a rnguc and indefinite but comprehensive group of chronic neuras
thenical cases that tend to develop or show exacerbation when the 
naval service becomes monotonous or onerous. This is more notable 
in tropical climates or when a ship has been absent for a long period 
from a satisfnctory liberty port. 

Aboard this ship, as well as the other river gunboats observed, there 
is a spirit of unity of action, psychologically known as mass action, 
which is so essential to military success. This spirit may be attributed 
----~--- -- - - - ---- --- -

1 From ,\nnu11l Snnltnry R•·port. Jan. l, l!H5. 
2 Yangtze Rlnr. 
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Cio the frequent liberties, temperate climate, variegated and diversi
fied experiences, and fascinating duty. 

INFECTIOUS DISEASES.-It is noticed that pulmonary tuberculosis 
suspects have been prevalent aboard this ship in the past few years. 
I would like. to suggest the possibility of schistosomifl.Sis. This dis
ease ca~ses similar pulmonary and clinical symptoms, so that the diag
nosis between these conditions is only made possible by the discovery 
of the causative agents. This is very difficult in the majority of cases. 

Two cases of endamebic dysentery were treated aboard and were 
amenable to treatment. 

Upon joining this ship at Ichang, China, there were 16 men on the 
'·list," pre.5enting numerous and various symptoms. Further investi
gation resulted in the fact that the majority of these cases were schis
tosomiasis. A special report will later be forwarded on this subject. 
As a symptomatic treatment intravenous injections of salvarsan has 
proven a specific; its use, however, does not effect a permanent cure. 
One adult schistosomum was discovered in the stool. As far as I have 
ascertained this is the first disco,·ery that has ever been reported. 

The total number vaccinated was 196, with positive results of 20.91+ 
per cent. 

During the past six months the medical officer has been baftled in 
the diagnosis of many obscure and puzzling cases. Many of the cas11 
subsequently proved Cio be schist.osomiasis, and others are considered · 
~pecific diseases endemic to this region which have not been classified 
in medical literature. Even some of the common diseases have proven 
utypical. The following interesting cases may be briefly mentioned: 

CHoLEROID CASE.-Patient returned from liberty at 8 p. m. and 
shortly afterward was attacked by violent cramps, purging, and vom
iting, presenting all the initial symptoms of cholera. The muscles 
of the extremities and recti were firmly contracted by clonic myo
spasms. Duration of symptoms, 12 hours. Two days later his com· 
panion on this liberty was attacked by the same symptoms. 

DIPHTHEROID CASEs.--Case began as ordinary follicular tonsillitis. 
The follicles later on spread to uvula and soft palate. These tended 
to remain discrete, but in some places coalesced into a membrane. 
Only with difficulty were the follicles removed, a raw, bleeding sur
face remaining. The case was isolated as a diphtheria suspect, al
though repeated examinations were negative for Klebs-LOftler bacilli. 
About one week later a similar case developed, with edema of uvula 
and with follicles spread irregularly over posterior nasal pharynx 
and both surfaces of soft palate. Both cases ran an acute course. 

TYPHUSLIKE CASES (PAPPATACI OR SAND-FLY FEVER9).-The initial 
symptoms were chill, vomiting, pains in back of neck and over lum
bar region. Temperature 102° to 104° F. On fourth day a maculo
papular rash developed over body and extremities, which lasted fil'e 
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s. Leukocytes 9,000 to 13,500. The fever dropped to normal on 
fifteenth day. (This man slept over sand locker.) 
:>Ur days later another case developed. The eruption in this case 
papular and discrete. Duration of fever two weeks. Leuko-

1 7,000 to 8,000. These cases will be reported more fully. 
rao1cAL cAS.r.s.-One large perinephretic and one large gluteal 
lSS were operated upon under general anesthetic. One fatal case 
testinal ulceration with secondary involvement of the appendix, 
hat autopsy was discovered to have multiple hepatic abscesses, 
operated upon. Eridameba is suspected as the etiology. Micro
ical sections by the Harvard Medical Schooi of Shanghai, China, 
~ to show any definite ameba. None was discoverable, ante 
am or post-mortem. 
other case which was ~xamined by six medical officers was 
as many different diagnoses, varying from hysteria to liver 

~. This case recovered after three weeks' duration without 
:al interference. There is evidence to suggest that this was a 
1f liver absoemr with spontaneous cu~ by rupture into the in
~. 

1neumonia case developed septic symptoms. Careful examina
y four medical officers failed to show any physical signs sug
g pus or fluid in the pleura, yet an intercostal incision evacu
oout 1,000 c. c. of pus. 
coord with expressed opinions of several medical officers I must 
that the results of the venereal prophylaxis are not very grati-

However, an endeavor is made to realize maximum benefit 
he same. Compulsory use of the prophylactic when returning 
liberty is required. Contrary to expectations, the type of 
tl disease has not been malignant. 
[e at Hankow, China, it was noticed that several cases devel-
1ancroids on dorsum of penis near pubes, evidently infected by 
ie woman with a lesion on the vestibule. Upon investigation 
discovered that nine men attributed their disease to the same 

A letter to the civil authorities resulted in the removal of this 
r>f infection. It is interesting to note that six of these cases 
ed into suppurative buboes. 

0 
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PREFACE. 

The publication and issue of a quarterly bulletin by the Bureau of 
Medicine and Surgery contemplates the timely distribution of such 
information as is deemed of value to the medical officers and the 
Hospital Corps in the performance of their duties and with the ulti
mate object that both shall continue to advance in proficiency in 
respect to all of their responsibilities. 

It is proposed that the Naval Medical Bulletin shall embody mat
ters relating to hygiene, tropical and preventive medicine, pathology, 
laboratory suggestions, chemistry and pharmacy, adrnnced thera
peutics, surgery, medical department organization for battle, and all 
other matters of more or less professional interest and importance 
under the conditions peculiar to the service and pertaining to the 
physical welfare of the naval personnel. 

It is believed that the corps as a whole should profit, to t-he good of 
the service, out of the experience and observations of the individual. 
There are many excellent special reports and notes beyond the scope 
of my annual report being sent in from stations and ships, and by 
communicating the information they contain (either in their entirety 
or in part as extracts) throughout the service, not only will they be 
employed to some purpose as merited, but all medical officers will 
thns be brought into closer professional intercourse and be offered a 
means to keep abreast of the times. 

Reviews of advances in medical sciences of special professional 
interest to the service, as published in foreign and home journals, will 
be given particular attention. While certain medical officers will 
regularly contribute to this work, it is urged that all others cooperate 
by submitting such abstracts from the literature as they may at any 
time deem appropriate. 

Information received from all sources will be used, and the bureau 
extends an invitation to medical officers to prepare and forward, with 
a riew to publication, contributions on subjects relating to the pro
fe$ion in any of its allied branches. But it is to be understood that 
the bureau does not neceS&lrily undertake to indorse all views and 
opinions expressed in these pages. 

W. C. BRAISTED, 

Surgeon General, United States Navy. 
v 
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SPECIAL ARTICLES. 

1ENERAL CONSIDERATION OP THE PRESENT STATUS OP VESICAL 
P APILLOlli. 

C. LllH&, Assistant Surgeon, .Medical Reserve Corps, United States Navy ; Pro· 
fe810r of Oenlto-Urtoal')' Surgery, Georgetown Untv~ralt7. 

e reason for presenting this subject of vesical papilloma is the 
interest that is attached to its present status by genito-urinary 
ms and the uncertainty existing in many minds as to the early 
osis of malignancy and the treatment to be followed in a given 

us take up briefly the consideration of bladder tumors. Gener
:>eaking, tumors of the bladder are rather rare as compared to 
s elsewhere in the body, and form but one-quarter to one-half 
nt of all tumors. Kiister places it as high as 7.6 per cent. Still 
mr improved methods of diagnosis they are far more common 
!ormerly supposed, and in these the occurrence in males over 
!B is three to one. These statistics are rather uncertain, as 
the urologist sees only men, there is no way of getting at the 
e percentage. The same applies to the gynecologist as well. 
time of onset varies greatly, one of the youngest cases reported 
16 years, and the oldest I have so far met with in the literature 
T5. 
cal tumors have been divided according to their structural 
ri.tion as representing three principal tissues, epithelium, con-
1 tissue and muscular tissue, the first being derh·ed from the 
mic entoderm, and the last two from the mesenchyma of the 
1rm. The tumors arising from epithelial tissue are, papilloma, 
ia, carcinoma, and simple cysts, and of these I orily wish to 
1r pa pilloma and carcinoma, the tendency of the former to 
o malignant degeneration, and the difficulty of diagnosis. 
LOGr.-The etiology of tumors, as you all know, still remains 
~d, and it would take far too long to even mention the many 
s advanced. I suppose the most generally accepted are the 
~im and the parasitic theories, with the greater evidence still 
,ort of Cohnheim's embryonic cell inclusion doctrine ; or shall 
that the more tangible idea of parasitic cause ]ends itself 

1sily to disproof than the theory of Cohnheim ~ At any rate, 
.he Croft Cancer Commission published its report it was n 
able b1ow to the parasitic theory. 

191 
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The traumatic or irritation hypothesis, which includes as one of its 
forms the parasitic theory, is particularly interesting in bladder 
tumors, as in so many cases a cystitis is coexistent. Leichtenstern 
calls attention in this connection to the relative frequency of vesical 
tumors among the aniline-dye workers of Germany, whose urinary 
tracts are subjected to repeated chemical irritation. 

Calculus seems to play a very slight part, although in one of my 
own cases a calculus impacted in the lower end of the ureter was the 
site of a rather extensive papillomatous growth, although the calculus 
was very probably secondary in nature. 

Thus we appr~ach the subject in the dark, and can only describe 
the pathology and give the histological picture. 

PATHOLOGY.-! am sorry that the length of my paper does not 
allow me to go more into details in this connection, because some of 
the most important work is being done along this line, in connection 
with the recognition of early malignancy in these cases. Histologi
cally these tumors are composed of a framework of connective tissue, 
with a network of fine blood vessels, completely covered with 
epithelial layers, usually pedunculated, though they may develop 
over quite an area of the bladder, or several may arise from a single 
pedicle. The network of blood vessels accounts for the frequent 
hematuria associated with these cases, due to a breakdown of the 
epithelial layers from ulceration or trauma. 

As to their location, they may occur anywhere in the bladder, or 
may arise from the mucous membrane covering the prostate gland 
and urethra. In by far the majority of cases they are found in the 
lower half of the bladder, and especially about the ureteral orifices. 
Fenwick pointed out that 43 per cent of papillomas were situated 
close to the ureteral orifices. 

Papillomas may appear either ns peclunculated growths or as 
sessile tumors and vary considerably in size. The pedunculated form 
is the most common and is distinguished by its pedicle. Its presence 
is, however, often overlooked, since its extensive arborescence may 
completely shroud the view of the cystoscopist. 

They may occur singly or multiple and involve the mucosa of the 
bladder to a greater or less extent. In its more extensive state it has 
been described as papillomatosis, where the growth extends over 
most or even the entire bladder wall. This condition is usually 
malignant. 

All authors seem to agree as to the tendency of papilloma to recur 
not necessarily at the site of the previous operation, but apparently 
by implantation in some other locality of the bladder mucosa, and in 
many of these cases the recurrence is malignant. Motz gives the 
percentage as one in four. It has been further shown that benign 
papilloma may coexist with carcinoma, either in different parts of 
the bladder or a papilloma may be found superimposed on a car-
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na. This latter condition, however, has been disputed in a recent 
r by Buerger, which we shall have occasion to refer to later. 
tly, one of the most important possibilities is the malignant 
1eration of the benign papilloma; and herein lies the crux of 
1atter-that is, the ability to recognize the early· degenerative 
ss. 
do not have to agree with Albarran, who in 1897 in his article 

' A nnales de M <iladies des Organs Genito-urinaires, states that 
·esical tumors are malignant or likely to become so," but at least 
ust recognize that all bladder tumors are potentially malignant. 
~hty finds between 75 and 80 per cent of all bladder tumors 
nant. 
:ii very recently the opinion was held that a pathological diag
~as not reliable, and the question of malignancy was decided in 
cases by the appearrince of the tumor nnd, to a certain extent, 
age of the patient. It has always been maintained that it was 
;ible to obtain adequate material for histological study by any 
~opic or nonoperative· means, since any carcinomatous changes 
1pilloma take place in the so-called depth or in the base of the 
where they are inaccessible to our methods of examination. 

iscournging state of affairs was somewhat relieved by a paper 
ted last August by Leo Buerger, entitled " The Pathological 
1Sis of Tumors of the Bladder, with Particular Reference to 
•ma and Carcinoma." From a study of the pathology of 113 
of the bladder, among which there were 55 papillomas, 45 

ry carcinomas, 5 squamous carcinomas, 2 metastatic carci
and 6 sarcomas, he was able to conclude that a differential 

1is between papilloma and carcinoma can be made in almost 
rnces on a pathologic basis, depending on-
, That morphological characteristics varying from the benign 
occur when a tumor either possesses or has acquired the clini

ts of malignancy; 
1d. That material can be reached by cystoscopic instruments 
11 certain morphological criteria indicative of malignancy can 
mstrated; and 
:. That the examiner possess the power to recognize these 
when they do occur. 
morphologic criteria consist in cells manifesting irregularity 

nd .shape; nuclei rich in chromatin, deeply staining, and of n 
shape; cells with atypical mitosis, giant cells, and multi
celJs. All these when occurring in a papilloma of the bladder 
the pre..~nce or begining of a carcinomatous change. He 

at certain variations in the type of cell belong to the benign 
as well, and that the proper estimation of such changes 
to a great extent upon personal interpretation. These 

do not occur in the depths, but manifest themselves first in 
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the epithelium not far from the surface, either with or without areas 
of inflammation. In only 1 twnor out of the 113 was a papilloma 
found to infiltrate and still retain normal cellular characteristics. 

On reading this paper several difficulties have occurred to my mind. 
First. He lays stress on individual interpretation of the morph~ 

logical criteria, and again emphasizes that the examiner possess the 
power to recognize these criteria when they do exist. Therefore it 
requires a pathologist carefully trained and with great experience 
along these lines, who may not always be available. 

Second. Since papilloma and carcinoma may coexist in the bladder, 
either as separate tumors or p~ibly in a papilloma that is undergoing 
malignant degeneration, all parts of the tumor may not show the 
morphological criteria; therefore how will we know from what point 
to obtain our material, since it is recognized that one can not in many 
cases differentiate from the appearance 1 

Third. It is not ad,·isable from a surgical point of view. to inter
fere with a malignant growth without first blocking the blood and 
lymph supply. I do not think, however, this would hold as much in 
malignant bladder tumors as in malignant tumors elsewhere, sinct' 
these usually protrude from the vesical wall, and any bleeding occurs 
into the bladder. Besides tumors situated in this locality are anyway 
subjected to much irritation during the act of micturition. 

Finally. in the diagnosis of malignancy Geraghty lays special stre&1 
on the lack of connective tissue and increased epithelial cell prolif
eration. 

SYMPTOMATOLO«<Y AND 01.\0Nos1s.-Often there nre absolutely no 
symptoms in the early stages of the disease, although nn early diag
nosis is most important, not only to prevent malignant degeneration, 
but also ns concerns the method of treatment. 

Hematuria is the most important symptom and is in the majorit~· 
of cases the first symptom recognized. Albarran found it in 75 per 
cent of his cases, and in the 12 cases that have come under my own 
observation it was present in every one. The hematuria is often 
spontaneous in character and has no reference to exercise or trauma, 
being caused by the breaking oft' or necrosis of villi. The bleeding 
is often very profuse, owing t.o the vascular character of the growth. 
and occurs at intervals with increasing frequency as the disease 
progresses. 

If the blood is abundant it is bright in color, and from being 
mixed with the urine gh·es the appearance of being in larger quan
tity than is really the case. 

Pain is ulmost always associated with the existence of a.carcinoma
tous tumor in its advanced stages, nnd radiates to the sciatic and 
anterior crurnl regions. Tumors seated near the neck of the bladder 
mny nlso cause pain and partial obstruction, and lastly pain on 
micturition will be present if cystitis supervenes. 
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E'idence furnished by the urine may be important, although fre
quently O'\"erlooked in routine examination. It consists in the pres
ence of bits of the tumor representing portions of the villi which 
may show a characteristic structure, or may be simply necrotic 
masses denuded of epithelium. 

Watson and Cunningham lay some stress on the frequent and long
continued presence in the urine of polymorphous cells, the larger 
part of which are fusiform in shape and have large nuclei, and while 
they do not differ essentially from the normal epithelium in the 
deeper layers of the bladder mucous membrane, they occur in no 
other condition, and in such large numbe1'S and so persistently, as in 
eonnection with tumol'S. 

From this we see that there is no so-called cardinal symptom, and 
what is worse, all those we have described might be termed 
late symptoms, and in all probability only reveal a tumor after it 
has progressed to n. considerable degree; add to this, that when the 
patient finally reaches the urologist he has only too often undergone 
a long period of treatment which has allowed the further progress 
of the disease. Albarran gives the following figures as to the length 
of time that elapsed in 141 cases of vesical tumors from the appear
ance of the first symptom to that of the first obserntion by the sur
geon: In 35 cases, from three months to one year; in 96 cases, from 
ooo year to eight years; and in the balance of the cases periods as long 
''"thirty years having elapsed. 

Ot course the diagnosis lies entirely in the use of the cystoscope. 
T1E.1n1E~T.-After pointing out some of the difficulties and un

certainties in diagnosis, we now approach the still more debatable 
point of treatment. · Here opinion varies from the advocacy of the 
most conser\'ative to the most radical procedures. The most con
sernti\'e treatment is based on the fact that by fur the majority of 
these tumors are malignant and generally recm· after extensive opera
tire measures. The most radical advocate that once their malignant 
nature is established nothing short of cystectomy affords prospect of 
any permanent relief. 

Now let us consider what methods of treatment a1·e at om· disposal 
and with what success they have been employed. In this connection 
we can simply express an opinion from the results obtained by others 
and from our own experience. 

Gell('rally speaking, the methods for attacking vesical gl'Owths are 
as follows: 

First. Operative. 
(a) By means of the operative cystoscope. 
( b) Simple excision of the tumor. 
(c) Excision with a portion of the bladder wall. 
(d) Partial or complete cystectomy. 
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Second. Fulguration. 
Third. Radium. 

Vol. X. 

And we might add a fourth method by combining fulguration 
with radium. 

In the operative method removal by means of the operative cyst-0-
scope or simple excision of the tumor is no longer practiced, except 
occasionally as an initial procedure in fulguration. The remaining 
methods are all being used, each one having enthusiastic supporter5. 
so that the treatment in a given case may vary considerably el·en in 
the hands of the best genito-urinary surgeons. 

Fulgeration, while by many limited to benign papilloma, still has 
strong adYocates for its use in certain malignant conditions. H~· 
way of illustration, let us take Young and Geraghty~ who claim 
that fulguration should be the treatment selected for all papillomas. 
benign or malignant, in which infiltration of the bladder wall has not 
occurred, and that it yields results incomparably superior to the most 
radical operative procedures. They emphasize the fact that when 
the papillomas are malignant the response to fulguration may be 
extremely slow and lead almost to discouragement. Sometimes small 
malignant papillomas will require many times the amount of treat
ment which would have been necessary to destroy a benign papilloma 
of the same size. Geraghty cites one case of a malignant multiple 
carcinoma covering the left lateral wall of the bladder in which 
75 treatments, extending over a period of 9 months, were neces.58ry 
entirely to eradicate the neoplasm. A very remarkable result was 
obtained in three cases by him where bone metastases occurred a 
year or more following the treatment, but where the bladder still 
remained free of growths. He excepts as unsuited for this form 
of treatment the lobular carcinoma and malignant growths generall~· 
where the bladder wall has been involved. These should be subjected 
to operation. 

I have at present two cases of malignant papilloma under treat· 
ment by fulguration~ both in men over 60 years old, and both too 
extensive for any other method short of total cystectomy. In tht> 
one case 14 treatments have been given and a marked diminu· 
ti on in the growth is evident; the other is too recent to show im.r 
appreciable change. 

On the other hand, Squier, Buerger, and Walker hold that on~ 
malignancy is proven nothing short of radical operation should ht> 
considered, and that the management of a case of vesical carcinoma 
is no different from that of carcinoma anywhere else in the body. 
which is, if the growth is accessible, wide surgical extirpation. 
Squier modifies this statement somewhat by saying that "further 
experience may deYelop more ingenious means to use radium intraves· 
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," and advocates its use before operation to lessen the danger 
nor transplants. 
link we all realize that while operative treatment of cancer 
lere in the body offers the best result up to the present time, 
is far from satisfactory in all cases, and every surgeon has had 
ences where at the time of operation he bad every reason to 
he had extirpated the entire growth. Is this not possibly due 
·t to our lack of knowledge of the pathology of canced Do 
it often see in identical cases of carcinoma, or at least where 
athological diagnosis is identical, a great difference in their 
ll malignancy and in the rapidity of their growth 1 Two cases 
ame under my observation tend to illustrate this point. Both 
ases of papilloma on the lower surface of the bladder. In both 
the pathological report showed carcinoma, and both seemed 
~al in character. In neither case did the bladder wall seem 
lted, and no difference could be made out in the cystoscopic 
e. Both were operated on and the tumor with the surround
Ldder wall excised. In the one ca8e convalescence was unevent-
1d the bladder remained free from recurrence for more than a. 
iince which time I ha.ve lost sight of the patient. In the other 
eath occurred within eight months from a. diffuse carcinoma 
bladder wall and the suprapubic wound. In the case of recnr
[ had attempted to destroy the tumor before removal. In the 
~se I had not. These cases are more than three years old, and · 
.hen improvements have been devised iit the operative tecbnic 
1 in all fairness, I must say might have influenced my results. 
growths are now more thoroughly destroyed, either by means 
~ration or the Paquelin cautery before removal, and the opera
~ld is kept clean by means of suction. and not by sponges, to 
t transplant. But even with the improved technic similar re
re doubtless met with. In cases of long standing, and most of 
ases are when they come to operation, their complete extirpn
no easy matter, when we take into consideration their location 
e difficulty of exploring the surrounding structnres for exten-
the disease. Metastases occur usually in the pelvis, bone. and 

in the order of .their frequency, and are therefore often im
ie to deal with surgically . 
.I cystectomy is seldom resorted to any longer, except for the 
r>f pain, since in the case of any malignant growth that has 
ssed so far as to necessitate the remova.l of the entire organ, 
ases have almost invariably taken place which would not be 
d even by this most radical operation. However, should an 
m for this operation arise a double nephrostomy would give 
results, to my mind, than any attempt to transplant the ureters 
te rectum, where the intolerance of the rectal mucosa for urine 
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often renders the suffering of the patient extreme, and infection in- ' 
variably follows. 

The subject of fulguration has been dealt with extensh·ely in the 
literature, and I have already referred to the excellent results claimed 
for it, even in malignant cases, by certain authors. It seems certain 
that its action is more than cauterization, though what it is we do 
not know, and its usefulness and limitations still offer a field for 
investigation. I have not mentioned the de Keating-Hart method 
of fulguration, as no statistics are available, and while it apparently 
gives satisfactory results when used in carcinoma in other parts of 
the body, I do not know whether it would be applicable to bladder 
tumors. 

Radium is still in its experimental stage, and just like so many new 
therapeutic agents, extravagant claims have been made as to its 
efficacy, which later results have not borne out. Radium is being 
extensively used in the Brady Institute in Baltimore, and while Dr. 
Young emphasizes the fact that it is experimental, still some very 
excellent results are claimed for it, especially in connection with 
fulguration. 

Briefly it is used as follows: A capsule containing 100 mg. of 
radium is inserted into the end of a specially constructed cystoscope, 
of which Dr. Young has devised several very ingenious ones, their 
use depending on the location of the tumor in the bladder. The cap-

. sule containing the radium is screened except for a window opposite 
the growth to be treated. This prevents the alpha and beta rays, 
which have a tendency to burn, from reaching the normal portions 
of the bladder, and concentrates these with the gamma rays, having 
the therapeutic value on the tumor. The growth is exposed to the 
radium for one honr once a week, and is generally fulgurated two 
or three days following each application of the radium. 

Three cases that were cited seemed especially interesting, where 
fulgurntion had been used in a lobular carcinoma without effect, 
Lut when used in connection with radium had caused a disappear
ance of the growth. 

Again with radium we do not know how it acts, but, unlike fulgu
ration, it does not burn the tumor, but seems to cause it to become 
absorbed or to melt away. Radium also has· the effect of les;;ening 
pain, even in those cases which have gone too far to be benefited by 
any form of treatment. In this review I have attempted not to quote 
statistics more than was necessary to emphasize the points, and not 
to refer to my own cases except where they would be of value as an 
illustration. 
Co~cLt:s10~s.-I haYe tried to show the importance of early ding

nosis in these cases, the difficulty of diagnosing beginning malig
nancy. aud the <l i fference of opinion as to treatment held by genito-

Digitized by Google 



FISKE-OCCUPATIONAL DISABILITY. 199 

ry surgeons. Therefore, from the opinions of others and from 
;vn experience, I have come to the following conclusions: 
~he early recognition of malignancy in vesical tumors is still 
;sin, except in the hands of a pathologist specially skilled and 
l\rge experience in these cases. . 
>n account of the location and inaccessibility of these growths, 
where they occur in the vault of the bladder, surgical meas

f the most radical character are often unsatisfactory. 
artial or total cystectomy should not be resorted to without 
xploring the abdominal cavity for metasta~es, especi~lly the 

11 papillomas where malignancy is suspected, except lobular 
1ma or where infiltration of the bladder wall has occurred, are 
·~rily subjects for surgical interference. 
bile fulguration and radium are still in the experimental 
·urprisingly good results have been obtained by their use in 
ma in the hands of reliable men; and a more persistent use 
: in a given case might be followed by a more favorable opin
heir therapeutic value. 

'ED USE OF COJOINED TAJILE OF OCCUPATIONAL DISTB.IBUTIOH 
OF PHYSICAL DISABILITY. 

Ry C. N. Fiske, Surgeon, United States Navy. 

; annual report of 1910, covering the naval medical statistics 
~alendar year 1909, the Surgeon General of the Navy began 
;h a table showing the occupational distribution of the causes 
~ts of disability which at that time seemed of most impor
preventive medicine; special disease and disease groups as 
r:ombinations of ratings were arbitrarily selected with the 
>0se of assisting the sanitarian in locating the predominance 
and results of disability. Fortunately the bureau has been 
:mtinue the tabulation of these data for six years, although 
es a considerable amount of clerical labor. It should be • 
wever, that several changes in the table were made by addi
·mission from year to year which subtracted immaterially 
tccumulative value to hygiene until 1914 (for calendar year 
1en effort seems to h:we been made to make the table com
Lll ca uses of disability by arbitrary groups which precluded 
deration of such special diseases as malaria, rheumatism, 
tis, alcoholism, tuberculosis, typhoid fever, neurasthenia, 
ntery, besides seven certain formei:ly determined groups. 
;;eparate tabulation was begun for hernia, parasites, and 
'or reasons which have not been announced. t'iek days 
tabulated for the calendar year 1910. 
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Table to skow ai:crage annual ai8tributlon of certain oauu of 

omcers. A.rtlllcen. iasceua-
force. 

Character of disability. 
Navy I Mid· Electri· Engine Fir&- All ('J~rl· Cull-and ship- ciana. room. room. otlws. cal. nary. marlne.1 men. 

------------------,_ 
6 years, 1~1914: 

Average complement •. ••• .• ••. . . 3,526 801 1,823 3,= 10,852 1,482 l·rJi 3,ni 
venereal dlse8ses .•. •.. ... .. . . . . . 47 11 :115 2, 498 216 685 
Rate per 1,000 ••• •.•....... .• . ... . 13.33 13. 73 117.94 127.42 23().19 145. 75 127.07 1911.$3 
Omlto-urlnary disease (nonvene-

real) .. ... .. ........ .. . .... ..... 44 21 30 44 186 23 22 40 
Rate~OOO . ..... . .. ... . . .. .. .. 12.57 26.84 16.36 13. 74 17.09 15.29 17.63 11.51 
Eye .. . ... ....... .. .. .... 38 124 22 29 91 16 15 22 
Ra~,000 .. ....... .... . .. . .. . 10. 73 154. 60 11. 89 9.06 8. 4-0 10.91 11. 71 6.46 
Ear !198 .... .. ....... .. ... ... 32 12 10 18 106 II 9 11 
Rate per 1,000 ...... .. .... .. .. .. .. 8.65 14. 77 5.76 5. 67 9. 74 6.30 7.23 3. 35 . 
Mental diseases ... .... . .. .. .... .. 10 1- 4 11 63 6 4 12 

:~~iJ:.~·-~·::: ::::::: : : : : :: : : : 2.70 .62 2.10 3.33 4.90 4.16 3.55 3..45 
l+ 0 1- 1- l+ 1- 1- I+ 

Rate per 1,000 .... .... .. ......... . .38 0 . 27 .20 .15 . 45 .39 .56 

4 years, 1~1912: 
Av~ecom:t . . • . ... .. .• . 3,4711 764 l,m 2,1197 10,408 1,345 1,161 3,3111 
Contag ous d .. .. .......... 266 300 185 1, 093 102 9t 61~ 1 ; Rate ft':r ldOOO . .... ... .... .. .. .. .. 76. 60 392. 0'l 72. :rr 61.89 !Of. 911 75.65 81 . 4-0 
Dlges Ive lseases ..... . .. . .. . .... 181 264 35 79 286 41 '¥1 'l'O 
Rate ~r 1,000 .... .. ...... .... . ... 52.10 345. 16 20.50 ll6. 36 27.43 30.30 23. 1111 21.:M . 
Skin lseases .... .. .. .. .. . .. .. .... 75 l'l6 33 98 489 42 22 'It: 
Rate per 1,000 .. ...... . ... .... .... 21. 63 177.36 19.01 32.62 46. 98 31.04 19.16 22.U I 
RMpiratory diseases (except I 

pneumonia e.nd tuberculosis) . . 104 55 29 41 214 22 19 43 ' 

~i~~-~ .. ~·::: : :::::: :::: : : ::: 29.97 71 . 68 16. 81 13.60 20. 51 16. 17 16.15 12.111/ 
196 156 107 1148 1,051 108 45 M.1: ( 

n:i'!rl:.~·-~·:::::: :: : : : : :: :: :: : .56. 34 20-I. 52 62.87 82.25 100. 93 80. 30 38. 54 
30 4 H 26 iO 12 8 \t I 

Rate per 1,000 ...... .. . .... .. .. . .. 8.R2 5. 511 4. R2 8. 51 6.73 8. 9'l . 7.11 S.1!4 " 
Rheumatic attectlons .•......• . • . 00 14 15 • 50 217 20 13 4~ ' 
Rate per 1,000 .. .... ....... .. ... .. 15.!18 18.00 8. 77 16.60 I 20. 85 15.06 10. 77 12..U 

~~l:'=cf~lm~.~~1-t~~l-t_~::: :: 36 13 9 22 90 13 II I~ I 
10.20 17.0'l 5. ll6 7. :16 8.61 11. 48 7.75 s. ~ · 

Alcoholism .... . .. ...... .... . . . . . 10 1 3 31 68 14 13 2.1~ I Rate per 1,000 ...... . .. .... .. .. ... 2.94 l.«15 1.90 10. 43 6.49 10. 78 10.98 
Heart atrectlons .. .... .. ... .. .... . 14 4 4 10 47 5 3 9 

¥~:;1~;~::::: :: :: : : : : : : : : : : : 3.95 5.811 2.19 3. 17 4. 47 3.53 3.01 2.64 
15 2 10 20 51 7 6 23 

Rate per 1,000 ........... ......... 4. 24 2. 63 5. 911 6. 76 4. 90 4.83 4.74 7.01 
Tye!'oid fever .. .. .... . .. .. ...... 15 13 3 8 27 2 3 l . ~ 1 Ra per 1,000 ......... ... .. .. .. .. 4. 31 17.01 2.05 2.59 2. 62 1.49 2.37 
Heat 8.ffectlons .......... .. ... .... 5 I 1 9 62 2 1 2 1 
Rate per 1,000 ........ ...... ...... 1.44 . 67 .88 3.00 5.99 1. 49 1.08 1.49 : 
Neurasthenia ...... . ... .... . .. .. . 31 2 4 8 20 3 6 3 • 
Rate per 1,000 ........... .. ....... 8.84 2. 63 2.34 2.67 1.97 2. 22 4.95 1-~ I Dysenterlc aftectlons .. . . ••. . . .. .. 151 2 3 8 14 2 2 
Rate per 1,000 .... .... .... ........ 4.38 2.63 1.46 2:61 1.37 1.12 1.9( 1. fo.'I I 

=== 
2 years, 1913-1914: 3,6~ I I 

Average complement . . . .... . ... . 3, 621 ST.I 2, 048 11.HI I, 758 1,419 3,f.62 ' 
ll«nia .. .. . ... . . .... . . . . .. . .. ... . 16 2 II 69 11 8 17 I 

~:::.,\:.i~:~·:: : ::: : : :: :: :: : :: : : 4. 42 2.29 4.39 
5. 54 1 

5. 83 6.26 5. 41 4 . 78 
10 6 15 18 87 12 16 40 

Rate per 1,000 . ......... ..... ..... 2. 76 7.45 7.32 4.85 7. H 6.05 10.48 10.92 
Tumors ...... .... ... . ..... . ...... 4 4 1 3 23 3 1 3 
Rate per 1,000 ............ .... .. .. 1.10 4. 511 . 49 .97 1.92 1. 71 . 67 . Q6 

= 
6 years: 

Deaths ... . .. .. .. .. ...... .... . .. . . 15 1 6 15 51 8 s 17 
Rate jd.r lfOOO .. .. .... ... .. ....... 4. 35 1.66 3. 20 4.1\4 4. 73 5.17 3. 81 4. !16 
Jnval ed rom service .... .... ... 123 •5 26 43 242 22 18 611 
Rate per 1,000 ........ .. .... ... ... 6.64 6. 49 14.63 13.69 22.30 15.07 14.60 20.00 
Total sick days • .. .... .. .. .. . .. .. 34, 106 7,830 15,863 33,533 124,924 1~~ 10,219 as.~ ! 
~!:t~· aiiii iioiieirOC"ci~e· ir&ie · 112. 4-0 24.44 59.44 120. 83 488. 60 39. 48 139.04 

per 1,000) .. ..... .. .. ..... . ..... 31.88 35.01 32.61 37. 74 45.02 4-0. 23 31.16 40. iiO 

1 1912-57 cases-O.ll'l: 1913-22 case.<1-0.33; 11114-13 C&9<!8-0.19. 
•Total damage In terms of Individuals whose loss of service by sickness, dlsebarge, or death would be 

represented wi continuous throughout the year. 
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diaabilit11 among OCC1lpational groupa in U. S. NaV1J, 1909-191.t. 

I 
lli9ceJlaneous i>rce-Contlnued. BeBman bl'llllch. Total for all occapatlom. 

Number Inva-Ha;. lfarines Musi- Prison-
·. pilal (en- clana. en. 

listed). 

Ap
pren
tlce -mea. 

Ord
nance. 

All 
others. per- Deaths. ~~: 

sonnel. service. 

Sick 
days. 

Dam
age. 

- ------~ ------------------------
1,185 9,S71 

' 8l~ 2~~~ 
G83 
88 

89.52 

976 2,651 1,863 
26 314 192 

26. 64 123.0ll 103.06 

18, 736 
3, 752 

200.26 

62, 251 
10,i92 '"'"3' '"'i78' 145,499 'i488:94 
173.36 .048 2.86 ......... 7.85 

I n~ 
ll 

10.M 
10 

', 8.511 . 
I 5· 
i 4.22 

0 
0 

171 
17.83 

107 
11.20 

99 
10.36 

38 
4.01 

4 
.42 

9 
8.99 

9 
9.49 

7 
6.9S 

3 
2.88 

0 
0 

8 
8.37 

3 
3.42 

4 
4.10 

6 
6.32 

0 
0 

96 
3. iO 

43 
16.99 

79 
30.97 

111 
7.58 
1-
.19 

22 
11.89 

14 
7.25 

8 
4.47 

3 
1. 79 
l
.'¥1 

267 
14.29 

137 
7.32 
148 

7.89 
43 

2.28 
4+ 
.24 

. \,111170 9,378 90'J 8112 2,593 1,6611 18,376 
909 67 36 1,228 102 2,082 

ll. ro 96. 90 74. n 40. 112 473. 58 61. 11 113. '¥1 
' 3i 337 20 15 48 35 420 

31.44 34.82 21.90 17.9' Ul.42 20.97 22.86 
18 361 21 21 128 47 841 

lUI 37. 44 23. 00 24. 10 49. 85 28. 01 45. 78 

1,004 
16.13 

683 
10.97 

562 
9.13 
218 

3. 47 
17-
. 'rl 

60, 110 
6,902 

113.16 
1,892 
31.47 
2,408 
40.06 

67 
1.07 

112 
1.47 
104 

1.68 
100 

1.61 
0 
0 

21,928 

"ia;eoo· 
.. i3; iiO' 
"'9;639' 
'""'i7' 

99.05 
1.59 

84. 07 
1. 35 

88.15 
1.42 

77. 12 
1.24 
8. 55 

. 13 

\ 23 191 18 4 267 18 323 1,371 .n 68 21,066 96.87 
r 21.ot 20.30 20.23 6.04 103. 01 10.94 11.65 22.so .1111 ~. H ...... 1.111 

51 731 36 38 223 134 I, 715 6, 021 102 204 •. Ss, 442 386. ~ 
. 46.11 77.90 40.47 42.32 85.90 80.14 91.33 83.62 I. iOI 3. 39 ...... 6.44 
I II 434 6 2 17 11 142 800 1 1 ... 8,4111 24.05 

9.112 46.24 6.65 2.24 6.46 6. 74 7. 71 13.31 .013 .02 . .40 
13 16S 12 8 58 17 249 946 • 25 119 .. 23; W.7. o.~. 22 

' !Lt! 17.62 13. 03 9.53 22.18 10.19 13.57 15. 73 .004 .99 . 1.58 
·, ~ 118 5 8 19 10 137 486 9 7 "i6;287· 62.119 
1 l.G 7.22 5. 82 7.01 7.42 6.29 7.47 8.09 .158 .18 . .87 

: 1~ 9.~ 3.J -~ .1~ 2.~ 2.ll 4~ .Oi~ .0: ... i;?i4.' 9:: 
I 5 M 3 1 41 6 49 2M 15 81 "'s;ifiO' 70.31 

t:o 6.82 3.88 1.40 15. n 2.85 2.68 4. 311 .:Hli 1.34 • ....... 1.11 
13 s1 5 s 18 s ss 3111 21 16' ·u,601 118.49 

!LU 5.46 6.82 5.33 7.04 3.15 4.6' &.:16 .U6 2.65 1.97 
: i ZI 2 1 20 3 49 181 10 0 ... 9;765· 31.73 

I ~~ 2.4~ 2.4~ i~ 7.7~ 2.1~ 2.1~ 13i~ .l~A ~ """'8i' £~ 
.fl .85 0 .28 .58 .60 1.03 1.89 .083 .02 .O'J 

I 4 19 3 1- 2 3 18 127 0 28 "'s;ooe· 'n.71 

II 3.~ 2.~ a.~ i~ ·~ 1.~ · : 2ill ~ ·4g --·3;440· u:~ 
1.30 ~.06 1.66 .28 .87 2.65 1.43 2.39 .013 .06 ......... . 19 

i...-...=~l==,l=~=l===i=== ======= 

I 5R ~ o 28 "iii;a11· ... 68:87 
G.44 5. 78 4.37 3.05 13. 17 4.811 5.11 5.65 0 . 42 ......... .811 

ll ~.1198 9,lllie 1,1445 1,1463 2,43682 2,24181 19,459100 66,~ 
6 I 176 20 3 80 JO. 212 711 5 3 12, 868 37,01 

Ul I 17.68 17.49 3.05 32.41 4.67 10.87 10 69 .oos .05 ......... .56 
2 19 J - l 4 5 25 99 4 6 2, 597 12.11 

.901 1.86 Al 1.31 1.62 2.2~ 1.26 1.49 .069 -~~ .IS 

F===\ = . '===== 
4 42 41 . 19 11 71 2;01 ................ ! 

3.:tl 4.34 3.90 1.03 7.58 5.99 3. 77 4.33 ........ .. ...... >2,649.12 

r..' 4>~ H.~ 6.1~ 108~iJ 11.A~ 16~ ~~~ :::::::: •42.57 
H:!OI 1.:2,llb'l! 6,102 4,496 49,209 13,996 , li5,2i8 '646,395 ...... .. 
..... 51i6. 73 25. 71 I 15. 81 282. 77 49. 83 665. 99 • 2,698. 61 ................................ . 

l~.90 6 .Ii 26.15 I 16.20 110.84 26.75 35.55 '46.5q ........ ,....... .. ............ .. 

• Avanige 5 years only. 

28559--16---2 
' Average 3 years only. • Average ror 6 years. 
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These occupational tables are really endowed with great value; 
perhaps potentially with more than all the other worthy statistics 
which the bureau publishes. The ready understanding of its fig~ 
is simple indeed, but familiarity -with .its truths by medical officers 
generally is not evidenced by frequent current use. Reasons may be 
advanced that statistics lack interest and may be made to proYe 
almost any preconceived contention if handled with only ordinar~· 
cleverness; while the figures themselves may be considered fair!~· 
trustworthy the deductions may be fallacious. However this may 
be, it seemed well worth while, for self-amusement if for no other 
purpose, to devote one's spare half hours through several months to 
combining and computing the tables for six years, and then possibly 
making a few specimen analyses or random " deductions" to show 
what use the combined table might serve e,·en at the risk of detract
ing from its real value by faulty reasoning or interpretation. 

The examples used in this brief are but a few of perhaps several 
hundred which in competent and experienced minds might simplify 
the solution of not only our most vexing problems but also. by assert
ing unsuspected high rates, suggest numerous conditions hitherto 
unappreciated. In the first place the combined table deals with 
3,878,373 sick days, 226,639 admissions, 8,928 invalidings, 1,619 
deaths, covering the six most recent years of medical experience in 
the Navy; it deals with 373,508 persons for one year or 62,251 men 
for six years; the figures are thus seen to be sufficiently large to 
preclude in most cases accident.al and misrepresentative conditions. 
A few of the glaring fallacies inconsistent with naval experience may ' 
be explained by recollection of the peculiar circumstances involved. 

For reasons indicated in the second paragraph disability groups 
have been separated into three classes covering six, four, and two 
years, respectively, and average complements have been computed 
for these periods upon which to compute rates. Decimals have been 
in most columns disregarded for a,·erage admissions, deaths, and 
invalidings, but were used in determining correct rates. Two deci
mal places have been considered, except in the death-rate column. 
A few footnotes have been made to guide those who might not recall 
the circumstances or read the text. 

VENEREAL D1sEASEs.-The subject of venereal diseases has recently 
been brought again to service attention by an experienced observer• 
who, from the use of certain statistics, takes anything but an opti
mistic view of the ultimate value of medical prophylaxis. 

X ow, let it be noted what has been the movement of venereal mor· 
bidity during these six years of experimental medical prophylaxis, 
disregarding, for the moment, any question of correlation of prophy
laxis itself with the results. 

t Holcomb, R. C. llns our Propngnnda for Yenereal Prophylaxis Failed? Military Sur· 
&eon, xxxvlll, No. 1, Jnnunry, 1!116. 
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e m·erage admission rate for the entire senice has been 173.36 
housand and invaliding rate 2.86 per thousand. The worst 
r;e offenders have been the fireroom force, 230.19; marines, 
! : miscellaneous deck force, 200.26; and culinary ( ! ) , 199.53. 
1011or men, aside from, apparently, officers and midshipmen, 
been prisoners (who lacked opportunity for exposure), hos-
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·psmen, musicians, ordnance workers (gunner's mates und 
iptains), and electricians. Apparently refinement in labor 
Hect or education conduces to or corresponds with refine
morals. 
~ I illustrates graphically venereal incidence among the 
f nnvn1 personnel more truthfully than does fig. II, the clean 
of which it is not practicable to extend to the 1,000 mark. 

1ne care to average venereal admissions for the entire serv-
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ice in the circle of fig. I, he might imagine the sector represented by 
the fireroom force to be entirely black and the remaining area clear; 
the ;, blot" would not then look quite so serious to civilian social 
workers and moralists who seem to derive satisfaction from compar
ing known military statistics with the unknown morbidity of civil 
life. 

Similarly instructive figures can be easily drawn to scale both for 
distribution of disease and injury and also, by plotting column rates, 
to illustrate the hazards of any occupational groups. . 

But this is by no means the whole story; if over the columns drawn 
to represent average admission rates (fig. II) there are plotted the 
respective rates for each of .the six years (from each year's table) it 
will be noted that there have been marked variations. The admis
sion rate for the entire service continuously dropped from 199.17 
in 1909 to 143.09 in 1913, and in 1914 rose to 162.82. Why did the 
venereal rate imp1·ove so remarkably and progressively for the four 
ytarS, 1909 to 1914, when the greatest efforts were being exerted for 
llllldical prophylaxis, and then abruptly rise somewhat (although not 
!>high as before 1913) during the year 1914 of comparative re-
4btion of ·medical prophylaxis~ Perhaps it is coincidence and not 
airrelation due to exterior causes which fail to occur to or convince 
one who really believes that most venereal disease can be prevented 
bf timely prophylaxis, and one-half of the former incidence can be 
ilpractice and repeatedly has been obviated by strenuous coopera
ti.a.,on the part of medical officers and hospital corpsmen. 

'.l1ie specialist in preventive medicine is more concerned with ad
m&ion rates, which signify the incidence of the diseases he seeks to 
prtVent, than he is in sequeloo; yet, if the admission data are sus
pected of unreliability, he may well leave that fundamental of hy
giene and consider the medical results as manifested, for example, 
in the invaliding rate. 

It is a fact that the sen·ice invaliding rate for venereal diseases 
has fallen from 4.28 per thousand in 1909 to 3.29 in 1910, 3.06 in 
1911, 2.52 in 1912. 2.03 in 1913, and, lastly, to 1.71 in 1914. Objec
tion to crediting this remarkable drop in invaliding rate to medical 
prophylaxis has been made, because of alleged more effective modern 
treatment of syphilis, although the admission rate for syphilis has 
dropped from 27.18 in 1911 to 19.84 in 1914. 

Opinion seems to differ among experienced officers in naval hospi
tals regarding ultimate results from modern treatment of syphilis, 
still the contention that the invaliding rate is favorably influenced 
thereby is to a considerable extent justified; but what has, at the 
same time, cut in two the invaliding rate for gonococcus infection 
from i.83 in 1909 to 0.95 in 1914? It would seem that through some 
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means half the invalidings from gonorrhea had likewise been pre
vented. 

It may be that extravagant claims or hopes expressed by early 
writers on venereal prophylaxis led some to expect some such panacea 
as that for typhoid; if that is the case it is not surprising that the 
"half loaf" attained has not satisfied such expectations. Very few 
nowadays belittle antitoxic sera for diphtheria, meningitis, or tetanus 
even though they fall far short of the efficacy of cowpox vaccine. 

Moral prophylaxis certainly is necessary and will be for as many 
generations as will be required to reform human nature in civil life. 
which is the source of the naval and military personnel, and in the 
meantime preventive medicine will continue to accomplish whatewr 
it may succeed in inducing practitioners to undertake by discerning 
encouragement. 

Now, to return to Figure II, the individual admission rates, year 
by year, plotted over the average columns show that a majority of 
the occupational groups have contributed notably to the diminution 
of venereal disease; to this result the engine, fireroom, and culinar.r 
forces and musicians, apprentice seamen, and miscellaneous deck 
force have shown the most precipitous reduction; officers and mid
shipmen have achieved relatively more improvement than other 
groups, but their small number only slightly influence the avenge 
rates for the entire service. It will be remembered that during 
1911, 1912, and 1913 medical prophylaxis was urged most strongly 
throughout the Navy generally, and these years coincide with unin
terrupted falls in 10 of the 15 groups, and more or less indifferentl.v 
so in the other 5. 

A deep impression or great good fortune !!eems to have been 
experienced by young men new to the service during those years, as 
the rates for midshipmen, coal passers, apprentice seamen, and 
marines were profoundly affected. The moderate and regrettable 
reaction already referred to in 1914 may be left to individual officers 
for explanation beyond the hint given, and also as a sop to those 
who may think that no one of these variations is greater than has 
occurred before if only such a table had been published to show it. 
At any rate, to have the venereal incidence fall coincidentally in all 
groups during only the ~·ears of medical prophylaxis is significant, 
and an apparent fall of 30 per cent in four years has certainly not 
occurred before in the last quarter century. 

There is in this table very little if any encourngement for the hope 
that an extension of the Army checkage of pay for disabilit~· due to 
misconduct which has operated against the Marine Corps would. if 
applied to the Nn,-y, deter its personnel from wnerenl exposure: the 
chance of losing a few dollars on account of disability from ''enereal 
disease in the Navy is doubtless realized to be quite small; of course 
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1 means do all persons expose themselves, but opinions as to the 
ntage of virtuous vary widely; yet it is seen that only approxi
y one person out of six does become infected and his average 
lays are only about 14, which would not seem to involve a. very 
· fine; so many men will incur vastly greater risks by absence 
eal'e to gratify their passions that the fear of loss of pay must 
to be trivial; should such patients in addition be checked $2 
ch sick day for hospital expenses to include al\ overhead cost, 
'impelled by the strongest human instinct next to the desire 
i" might occasionally think twice before exposing themselves. 
authorities interpret results of this act as favorable, and of 
none can assert dogmatically that the admission rates for 

~s woul<l not have fallen but for the loss of pay, yet all other 
1tional groups, to whom the law did not apply, showed similar 
n better results, and in 1914 the rate for marines was higher 
t any time before; then again conditions of attending Army 
and pay may differ in some important respect. 

ITO-URINARY DISEASES.-The variation in admission rates for 
urinary diseases (nonvenereal) appears unimportant except 
:lshipmen, which would be readily accounted for by medical 
who hu ve had Na val Academy duty; it is suggested that 

is from swimming pools and circumcision may contribute to 
:wice that of most other groups. Howewr, the death and in
g rates (nephritis) are worthy of notice . 
. U-FF.cTrn~s.-The most notable variation from the average 
ion rnte for eye affections for the whole ser,·ice (10.97) is 
:o be that for midshipmen (154.60); this rate as an average 
represents the true conditions because the rate has fallen 

l 7.22 in 1909 through successive years, 286.84, 235.28, 54.01, 
l 20.52 in 1914; this continuous improvement might be partly 
ed by change of policy on the part of medical officers in 
ng for record errors in refraction, but more specially ascribed 
•a] changes in illumination of quarters to prevent eye-strain 
innl shock. · 
lta]mologists and nurists would doubtless mnke interesting 
~tntions on the distribution of admission rates which concern 
ecialties, and doubtless some ideas of preventive value would 
1coming. 
FFECTIONs.-The high admission rates for ear diseases among 
ice seamen, marines, and coal passers is largely accounted 
he fact that the first are all recruits, and from one-fourth to 
h of the other two groups are within their first years of 
when old middle-ear disease (prior to enlistment) is apt to 
attention; to be sure, apprentice seamen are more exposed to 
:ithemata and infections which frequently have middle-ear 
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disease as a sequel. Personal experience with recruits at recruit 
depots and on board ship indicates that all too frequently the ear 
speculum is not invariably used at recruiting stations as prescribed in 
the Manual of the Medical Department, 1914, paragraph 2076. 

MENTAL DISEASEs.-An alienist thoroughly familiar with duties of 
the personnel on modern ships is obviously alone qualified to analyze 
the admission rates for mental diseases. The relatively high rates 
for apprentice seamen, fireroom force, hospital corpsmen, and ma
rines suggest not only ineffective elimination at recruiting stations 
but also lack of mental adaptability to duties and environment: 
the suicide and neurasthenia rates for the Marine Corps are note
worthy in such consideration, particularly when compared with low 
rates for apprentice seamen. 

The rates for "neurasthenia " Yary widely enough to serve some 
purpose if the assumption is made that psychasthenip. is included 
and doubtless paramount for those four years before the latter term 
came into familiar ~nice usage. Nerve "tension" and sedentary 
work without sufficient physical exercise are suggested by the high 
rates, 8.84 for officers, 4.95 for yeomen, 3.58 for hospital corpsmen~ 
and 3.05 for musicians (foreign element). 

CONTAGIOUS DISEASES.-While this class of affections really COD· 

cerns all medical and administrative officers under whom the per· 
sonnel comes in contact with the civil population, it is more par- ' 
ticularly the problem of training stations and barracks for which 
the table furnishes little guidance; marines, although somewhat less 
susceptible through higher age, appear to be far better safeguarded 
from contagion than do midshipmen or apprentice seamen. 

DIGESTIVE DISEASEs.-The admission rate for these diseases, has 
shown wide variation among midshipmen, which has no doubt re
ceived due attention from officers at the Naval Academy. From 1909 
the rates have been 251, 523, 471, 127, 277, and 334, the last two 
figures suggesting that the change in milk supply has not accom· ' 
plished permanent reduction in digestive ailments; for midshipmen 
this average admission rate is eleven times that of the service at 
large. The only other unfavorable rate is for officers ( 52.10), many 
of whom no longer have to be reminded that their messes on board 
ship are supported so liberally as to favor obesity and glycosuria 
as well as digestive disturbances. Voluntary restriction of diet and 
"Fletcherizing" are each year becoming more common on the part 
of officers \vho aspire to something better than plethora after 30 
years of service; doubtless elimination has acted, and competition 
for promotion will continue to net. ns spurs for emulation of the 
lithe nnd agile. In this connection it should be remembered that 
the averages for digesfrre diseases are only for the four years 1909 
rn5.21) down to 1912 (28.15) because since 1912 a new classification 
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lt!ll used which would be entirely incomparable with the former; 
g these four years the officers' admission rate steadily fell from 
to 45.33; of course these drops were too early to be attributed 
rk of the naval dental surgeons, although it is likely that some 
should be given to the better attention to the teeth. 

sonal experience on three battleships, 1911 to 1914, has drawn 
the idea that dental and oral hygiene not only favored a re

in in admission rates for tonsillitis and digestive disorders, but 
> the more novel suggestion that careful dental repair dimin
appendicUia. Unfortunately the occupational tables for six 
in the Navy deny this, for the admission rates have risen from 
11909 to 6.96, 8.79, 9.78, 9.80, and finally to 16.83 in 1914. The 
;ently high rate for appendicitis, averaging 26.6li for the Hos
J<>rps, would favor the nonfocal but direct infection theory in 
nfective environment; but it is certain that hospital corpsmen 
;eized with abdominal pain are more apt to be advised and to 
ie operation, although the condition may not be more urgent 
mong other occupational groups not so intimately associated 
r confident in medical efficers and in the elimination of risk 
appendectomy affords. 
r DISEASES.-If freedom from cutaneous infections is generally 
ly proportional to cleanliness, the Hospital Corps, having 
·est admission rate ( 16.56), is the cleanest occupational group; 
t having the next lowest (19.16) would be consistent with this 
their work being relatively free from dirt and perspiration; 

:val Academy authorities should flatly reject such a theory 
te high average rate of 177.36 for midshipmen. Such items 
non swimming pool, carelessness in using others' towels, soap, 
: clothes not cleansed from perspiration, infected gymnasium 
tus and others capable of contagium to common users, would 
ttention, as it may be assumed that midshipmen are hardly 
:> chronic dermatoses. 
:RATORY DISEAsEs.-This class will not be discussed generally, 
Uustrate a recent use for its rates the following solicited com-
1s furnished the commanding officer of a naval hospital which 
many years been receiving a considerable number of dis

and fatal cases of respiratory disease from a climatologi-
1favorable naval training station: 
'he death rate for apprentice seamen (7.58 per 1,000) during 
rs 1909-1!)14 is approximately 50 per cent higher than for 
er occupational group of the Navy, despite their having the 
,·ornble nge of them all. The average annual death rate for 
·iC'e nt lnr~e is 4.33 per 1,000. and, of course, most of the 
el are older than apprentice seamen. The death rate of the 
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apprentice seamen has most unfortunately reached 11.57 in 1910. 
8.94 in 1913, and 9.25 in 1914. 

"2. The death rate for respiratory affections throughout the serv· 
ice (not including tuberoolosis) averages 17.9 per 100,000; for 
tuberculosis it averages 34.5 per 100,000. The invaliding rat.e for 
respiratory affections averages 1.42 per 1,000, and for tuberculosis 
a ,·erages 2.55 per 1,000. 

"3. The apprentice seamen have by far the highe.st admission 
rate for respiratory diseases--103.07 per 1,000--while that for the 
serYice at large averages but 22.80. The apprentice seamen average 
the highest admission rate for tuberculosis-7.04 per 1,000 (as oom· 
pared with whole service, 5.26)-with the one exception of the Hos· 
pital Corps, which is directly exposed and whose rate is artificial 
on account of practically all on duty at Las Animas during certain 
years having been admitted fo': reasons not germane to present 
conditions. Apprentice seamen overwhelmingly average the highest 
invaliding rate of all occupational groups~ being 108.85 per 1,000. 
which is over 160 per cent higher (2.6 times as high), than that for 
marines ( 41.67), who nre commonly .considered to be Je.ss careful()· 
recruited through less experienced medical examiners. 

"4. Apprentice seamen hold their ratings only at naval training 
stations, where it must be lls.5Umed, if, indeed, it is not evident, i/Jat 
their respiratory diseases are contracted. The death and invaliding ' 
rates of personnel of training stations are not declared in the geo
jlraphical tables which the Bureau of Medicine and Surgery for. 
merly published (until 1914), and if they were included they would 
not begin to show their true vttlue for the reason that a large per· 
centage of their deaths and invalidings occur at and are accredited 
to naval hospitals more or less remote from the training station. 
where the focus of incipiency is statistically lost to sight. The 
geographical tables, however, did furnish much data meriting most 
cnreful consideration, and the many times higher 'ratio per 1,000 
of force sick daily' of one naval training station year after year, 
ns compared with others, is not the least important and significant 
example." 

INJURIEs.-Midshipmen show a very high injury rate (204.5~) . 
which could best be studied, explained, and perhaps reduced, by 
officers familiar with shopwork, athletics, etc., at the Naval Acad· 
emy. The rates for certain other groups are what might be readil)' 
expected from their work, yet they are deserving of study simil11r 
to that which has prompted scientific analyses, safety devices, and 
regulations in industrial establishments generally. · The fireroom 
force shows a rate 100.93, while artificers in the engine room are not 
quite as prone to injury as the service at large (aYerage rate 83.52). 
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Electricians enjoy a comparatively low rate (62.87) for service 
mechanicians. 
~IALARL\._:_Except for the Marine Gorps (rate 46.11), malaria 

seems to be a very unimportant source of disability in the service; 
the question of chronic carriers in barracks and camps on home 
stations has recently been raised by a medical officer noted for his 
thoroughness, and may be pertinent in some anopheles-infested 
districts to which carriers have been transferred from infected sta
tions abroad. The deaths and invaliding rates are negligible now-
11days, and it is to be hoped service in Haiti and elsewhere will not 
prevent their remaining so. 

RHEUMATIC AND HF.ART AFFECTIONS.-One would hardly presume 
to interpret yet the ,·aguely grouped rheumatic affections, and the 
organic cardiac lesions largely based thereon, from the loose classi
fication which sened the basis for this occupational table, in view 
of modern revolutionary research as to etiology; it may be remarked 
that the admission rates closely parallel each other, being high for 
recruits, coal passers, marines, and apprentice seamen; origin in most 
f'.lS(>S probably antedating enlistment, except as infections are con
tracted during the training period. Their respective death and 
invaliding rates are important and merit intelligent study as soon as 
fundamental principles nre adequately comprehended . 

. \u.·oHOUS)L-Theoretically alcoholism should be the Navy's abso
\11tely pre,-ent.able disease, and ideally its admission rate zero, so that 
Ulltil it attains that ideal administrative efforts should not rest con
tent. As a matte1· of fact, howewr, the narnl service should be 
credited with having reduced its admission rate to a most creditable 
minimum during the 12 years 1900 to 1912, when it very steadily 
dropped from 10.7•> to 3.89. Since 1912 the rate has remained nearly 
eonstant, corresponding to vagrant ne'er-do-wells who must slip into 
the service under the present methods of appointment or enlistment. 
The admission rate for officers has of course never equaled the aver
age rate for the service at large, but in 1912 its rate was precisely 
that for the service in 1911, hence the enlisted branch has by statistics 
the credit for bringing down the rate. 

Disabling indulgence was rarely tolerated among officers a.fter 
1902, and steady drinkers of spirits were mostly lost to view. The 
abuse of beer, and to n less extent wines and cocktails, curiously 
enough did not spring vicariously from the older officers, but in such 
places as it did become a nuisance the youthful newcomers to the 
wardroom were the off enders; these are now likely to reform so far 
as ship life is concerned, but whether they will find deterring influ
ences on shore appears :for the immediate future doubtful. 

TUBEBCULOSIS.-Certain features concerning this disease haYe been 
suggested by rates mentioned under "respir3tory disease"; the dis-
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couraging fact remains that the average admission rate from 1909 
to 1912 ( 5.26) is that of the pre,·ious decade. Damage, death, and 
invaliding rates vary with ·administrative policy and are not com. 
parable for this reason. There is little in the table to suggest value 
in occupational research of the Navy's tuberculosis, the rRtes point· 
ing to recruiting stations and earlier diagnosis for nny practieable 
solution of the problem. 

TYPHOID FEVER.-lt must occur to all that average rates for typhoid 
can no longer be considered representative, but such good fortune 
could not be foreseen when the table was started. To quote the 1909 
report of the Surgeon General of the Navy, page 68: "For the 
previous 10 years the incidence of typhoid in our sen·ice has a,·er· 
aged 4.65 per 1,000 of average strength. This figure is much higher 
than the incidence per 1,000 in the royal na,·y for 1907, which was 
about 1.52. The Navy rate was higher than the average for the 
previous four years in the United States Army and slightly less 
than in the royal army. It is higher than among our civilian popu
lation generally. During 1908 there was a notable reduct.ion in the 
number of cases (176, as compared with 2-19 in 1907), but this reduc
tion occurred entirely in the fleet ( 57, as compared with 150 in 190i), 
the greater part of which was making the' around the world crui&>~ 
and distant from the typhoid endemic centers of the Atlantic coast 
notably Norfolk, Va. For the whole serdce the admission rate was 
3.3 per 1,000 of average strength, or 2..1 per 1,000 of all persons in 
the service during the year." 

In 1909 the rate was 3.40 from 189 cases with 17 deaths and 10,378 
sick days; in 1910 the rate was 3.76; 1911, 4.20; 1912, .92; 1913, .33; 
and 1914 it had reached .19 from 13 cases, no deaths and 1,027 sick 
days. Parenthetically it sho11ld be stated that there were, during 
1914, 9 cases of paratyphoid feYer with 355 sick days and no deaths 
or inrnlidings. Quadrennial administration of typhoid vaccine is 
now calling to mind that the beneficent measure was undertaken for 
the service generally in 1912, the year the rate dropped 78.1 per cent. 

M1scELLANEOus.-The remaining disability classes are either of 
negligiLie or declining importance~ snch as heat affections, whieh 
problem has gradually been sohed, or hernia; parasites and tumors 
invoh·e too short a time (two years) and too small numbers for 
present ernluation. Dysenteric affections are comparatively incon· 
seq11ential to the i;;en·ice at large, infections being incidental to such 
rnried circumstan<'es of exotic exposure: unfortunutely when the 
classification was made it did not seem practicable to differentiate 
bacillary dysentery from that of amebic an<l other parasitic origin. 

The death and inrnlitling rates speak for themselves and, as re· 
marked before. being a conseque~ce of inciden<·e~ do not so funda· 
mentally concern the hygienist as they do the clinician. 
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Interesting and perhaps valuable deductions will occur to any 
medical officers who may care to run down the columns to learn mor
bidity risks of certain occupational groups. The only element claim
ing indulgence here will be the exceptionally favorable sanitary con
ditions under which nanl prisoners serve their confinement. Of 
course prisoners would be expected to be largely and automatically 
spared from many causes of disability; it is worthy of note, howe,·er, 
that they enjoy the lowest rates for eye, contagious, digestive, respira
tor~·, rheumatic, heart, and dysenteric affections, malaria, typhoid 
fever: neurasthenia, and for invaliding from service; their death 
rate (l.03) is by far the lowest of all occupational groups, and they 
average no suicides; prisoners also have lowest of all admission rates 
but one, for parasite~ alcoholism, ear affections, hernia, and injuries 
generally; for the venereal diseases their rate is lowest except for 
officers an<l midshipmen; for appendicitis their rate· is well below 
the average, for tuberculosis it is practically the same as for the 
5ernce at large: for skin diseases hardly more than half the a ,·erage 
for the service; but for mental disease prisoners have the highest 
admission rate except marines. · 

Total damage and damage rates have been disregarded for present 
consideration, as have been sick days, invalidings, and deaths, for 
reasons previously stated. The bottom line of figures does represent 
the men per 1,000 of each group constantly lost to the service through 
sick days, invaliding, or death; expressed in per cent it is noted, for 
ill!iance, that over 11 per cent of apprentice seamen (or 283 of them) 
are continually unavailable through disability, while, with exception 
of marines ( 5.8 per cent lost), all other groups show a loss or non
elTective rate less than 5 per cent; the hazard of being an appren
tit>e seaman is far more than twice that of the rest of the service, a 
fact which, if advertised, would not help recruiting. Prisoners show 
hut 1.6 per cent loss. It will be recalled that these total damage and 
noneffectile rates assume that each death or invaliding is equh·alent 
to half a year's sick days. 

llCL'!JBI01' OP THE MENTALLY UNFIT FROK THE KILITARY SERVICES. 

By R. SHEEflA:S, I'Rsl!<'d .\~sistnnt Surgeon, United States Navy. 

Perusal of the statistical tables presented in the annual reports of 
the Surgeon Generals of the Army and Navy makes it immediately 
apparent, that as a cause of nonefficiency and disability in the serv
ices: mental and the so-called nervous diseases are far from a negligi
ble factor. In most cases they represent the total loss of the indi
vidual, and often a prolonged and therefore large expense to the 
Government for maintenance and transportation. In addition there 
is the loss of the money expended in his training, and even the possi-
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bility of claim for u pension. Therefore it seems that more decisiY~ 
measures should be taken to safeguard our military forces from the 
entrance into them of those mentally unfit, and this term is -quite 
comprehensive. 

In the Army during the year 1913 the discharge rate for mental 
diseases, as is shown below, was higher than that for any other cause. 

I I I;,;: Rate. PerML 
' . 

Disease. 

------;--- -----
210 2.57 
18.5 2.28 

112 1. 13 
67 .82 
~ I . 42 

1$.~J 
1!4.11 
S. 50 
: . .i2 
1.0l 

The admission rate for mental alienation-that is~ the amount of 
nonefficiency-,-was among white enlisted men 3.49 and among col· 
ored 2.59. The discharges for both ner,·ons and mental disea~ 
totaled 285. 

In the Army, during 1914~ 30 officers were retired on account of 
disability, making a rate for retirement of 6.22 per liOOO. These in
cluded 3 for psychasthenia, 3 for neurasthenia, 2 for epilepsy, 1 for 
locomotor ataxia, 1 for paresis, making a total of 10, with a rate of 
2.07, for these disorders. For the same year the discharges of enlistfll 
men, with the causes, were as follows: 

Mental allellation .............. .. .... ... ......... . ...... . .. .. . .. ..... . . . .. . .. . . .. . .. 
Flat foot. ........... . ... .. .......... .... ...... . ...... ... .... .. ....... . . .. . ... . . ... . . 
Venereal disease .. .. .. ...... .. .. .. . . ..... . .... ............. . .. . .. . ... ..... . . ........ . 

~r=ytie&ri 'dt5eW::::::::::::::::::: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

I :-:umber. 

258 
182 
67 
56 
47 

UI 
2.0: 
• i6 
.61 
• .>l 

Mental alienation and epilepsy totaling 315, with a combined rate 
of 3.58. 

In the Na,·y the disability discharges for nervous and mental dis-
eases were as follows: 

1909 ------------- - -- ---- - ----- --- - - ------ - ------ - -- - -- - - - l™J 
1010 --------- ---·--- - - - -- - - - --- ___ _____ ______ ___ __ · __ ___ __ 195 

1911 --------- - ---- -- --- ---- - - - -- ---- -- - ----- - - ---- -- ----- 408 
1912 -- - ---------------------------~---------------------- 431 
1913 ------- - ----------------- - - - ------------------------- 249 
1914 ---- ----- ~ ---------------------------------------- - -- 285 

The munber of patients from the Navy and Marine Corps admitted 
to hospitals for the ins:rne in years past was as follows: 

Remaining June 30, 1901------------------------------ ----------------- 1~ 
During fiscal year ending June 30, 1908 : 

Admitted --------------------- _ .. ------ ----------- -------- ___ ----- - 86 
Discharged ------------- --- --------------- ______ _ ----------------- 5i 
Remaining June 30, 1908-------------- ----------------------- ------ ~12 
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During fiscal year ending June 30, 1009: 
Admitted -------------------- ------------- __ ------------- ----. ---- 130 
Discharged --------------- ---------- ---------- _____ --··-------- ---- 76 
Remaining June 30. 1909------------------------------------------- 242 

During fiscal year ending June 30, 1910: 

Admitted --------------------------------------------------------- 101 
Discharged ------------------------------------------------------- 65 
Remaining June 30, 1910---------------------- --------------------- 260 

Beginning in 1911 cognizance was taken only of those men re
~ mining in hospitals who were actually in the sc1Tice. 
DllrlDg fiscal y nr en1ling .Tune 30. 1!)11: 

Admitted --------~---- _ ·- _ -----· _ ------------ ------ 11:-
Dlschnrgeu _____ ------------- __ _ ---------------- ·------------- 94 
l<emnlning June 30, 19JL ____ _ ----------- ----- ------- 21 

tDurlng fiscal ~·etu ernling .Jmw 30, lfll:! : 
Admitted ------------- _ ------------------------- 96 
Discharged --------------------- ______ --------------------------- 4 
lli>nmlnlng June 30, 1912 ___________ ------------------------------ 33 

1llurlng fiscal year ernling June 30, Hll3 : 
Admitted ----------------- __ __ --------------------------------- 78 
Dlschnrged ----------- __ -- - - - -- ---- -- --------- --------------- 39 

l9 ~--~~mnlning June 30. mm _________ _ 
r-~ fiscal yenr enlllng .June 30, 1914: 

..\dmltted ----------------------- ___ ----------------------------- 102 

Discharged -------------------- ---------- ----------------------- 72 
ICl>malnlng .June 30, 1914__ _ _ ______ _ ------------------------- 30 

Statistics for the entire senice for 1913 and 1914 show nervous and 
m~l diseases as follo,vs : 

, Admitte<I. Died. Invalided. Bick days. 
. -1----r---- ----

I 

285 : 
2i6 ' 

4.;.i I 
476 

5 
3 

123 18,458 
142 18, 205 

126 20, 117 
143 18,355 

The total number of sick days for these disorders is only excee<le<l 
brsyphilis and tuberculosis. The total damage,1 235.26, almost equals 
tnat due to wounds and injuries, and exceeds that due to diseases of 
the digestive system, and is almost twice that due to respiratory dis
eases. It is exceeded only by infectious and venereal diseases. 

During the year 1913 there was a slight increase in the rate for 
mental diseases over the previous year. The rate per 1,000 of those 
invalided from the service for mental disorders during the year 1913 
was larger for the Marine Corps than for the Navy, the rate for the 
Xavy being 1.81 per 1,000 and that for the marines 2.33 per 1,000. 
About 10 per cent of those admitted for mental diseases during the 

1 Total damage Is In terms of lndl\"ldunls who~" loss of 8ervlce by sickness, dlschnrge 
from ~r1·1ee. or denth would he repre~ented &8 contlnuonR thronichont the yenr. 
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year were surveyed from the service within four months of the time 
of enlistment. 

In 1914 the naval admisfilon rate for mental diseases was the same 
as the preceding year. 

There are at present in the Government Hospital for the Insane. 
as patients from the Navy and Marine Corps, 27 men and officers 
on the active list, 10 retired, and 241 who have been discharged from 
the service; this making a total of 278. 

Besides, there are 39" supernumeraries. Of the 27 on the active list. 
it is considered that in 24 the disability is "not in 'the line of daty.'' I 

Two are given in "line of duty," and in 1 this question has not 
been decided. 

It is estimated that of the cases admitted about 54 per cent show 
predisposition to mental disease prior to enlistment. 

As to the form of insanity which service men are most likel~· to 
de,·elop the records show that over 56 per cent were diagnosed as 
dementia precox. That of general paresis was made in about 20 
per cent. cerehrnl syphilis 3 per cent, manic-depressh·e psychosis 
about 2 per cent, and miscellaneous in about 20 per cent of the admis· 
sions. It is seen immediately that more than half of the cases ad
mitted were of the dementia precox type. This is not surprising 
when it is considered that the Navy is composed largely of men undfr 
30 years of age, and that dementia precox is a mental disease essen· 
tinily of the adolescent period. 

Because of the marked preponderance of this form of insanit~· it 
seems important to consider it more in detail and to endearnr to 
determine and aggregate the signs that portend the later development 
of the symptom-complex or group which has been designated de
mentia precox. This, to remind you, is a progressive, dementin~ 
process of a fairly definite and specific character. It shows itself 
in the end phases in a typical disturbance of conduct based upon the 
deterioration or destruction of certain basal mental mechanism,. 
It may be assumed that what we recognize as the disease proper. 
which from its inception travels a well-beaten track, is made possible 
by the occurrence of a fairly fixed constitutional make-up or character 
in those who finally develop the disease. 

Bleuler (1) considers dementia precox as a disease without transi· 
tions to others, a group of mental diseases which either run a chronic 
course or occur in attacks. He inclines to the idea that the diswe 
is essentially functional in nature. The process may stop or improve 
at nny stage, but there is perhaps never again restoration to absolutt 
mental health. 

The symptoms consist in an alteration of thinking ~nd feeling, 
and a change of relations to the outer world, a disorder of the nsso· 
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!.-Dementia precox, hebephrenic form. Palatal arch high and narrow. Case N o. 21587. 
(See page 218.) 

.-Dementia precox. hebephrenic form, on a f eeble-minded basis. Physical and neu
rological e.aminat1ons negative. Case No. 21619. (See page 224.) 

51 
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Fla;. 3.-Defectlve Individual, who had a precoxeplsode. Noted : Facial and cranial asymmetry : 
palatal arch high and narrow ; teeth abnormal In form, location. and development; hair browr. 
and abundant, peculiarly distributed In whorls. Case No. 22027. (See paa;e 227.) 

Fig. 4.-Not insane. Constitutional psychopath and malingerer. Noted: Physical examination 
negative except for old unun1ted fracture of third metacarpal. Case Nos. 20780, 21229, and 
21709. (See page 230.) 
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Fig. 5.-Epilepsy. Noted : Pi11eon chest; palatal arch high and narrow. Case No. 21605. (See 
paee 239.) 

Fig. 6.-0ementia precox on a defective basis. Clinical diagnosis syphilis. Noted : Lateral 
right scoliosis; cicatrix on do rs um of penis; cervical and inguinal adenopathy. Case No. 22401 . 
(See paee 242.) 

zw 
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Fig. 7.-Chronic alcoholic hallucinosis. Precox reaction in a psychopathic Individual . Physical 
examination ne1tative except for fine tremors and dilatation of the superficial facial capillaries. 
Case No. 21574. (See page 245.) 

Fig. 8.-Dementia precox. hebephrenic form . Noted: Fine tremors ; quite profuse chloasma. 
Father and one sister inmates of insane hospital. Insane upon enlistment . Deserted while 
awaiting discharge as undesirable because of lnaptitude. Case No. 21361. 
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. 9.-Constitutional psychopath. Noted: Palatal arch high and narrow; upper and lower 
1eth notched; physical examination otherwise negative. Morph In habltue, has numerous 
eedle scars; also alcoholic; has had convulsions. Syph llitic, probably hereditary. Is quarter
'ooded Indian. Passed all intelligence tests. Father alcoholic and gambler. Case No. 211 42. 

1.-Defective character, showing episode of exci t ement. Noted : Father inmate of Insane 
ital; al so alcoholic. Parents separated. Patien t alcoholic, inveterate cigarette user. Was 
ously rejected for en!istment because of bein g underweight and underheight. Cocaln 
,ct: habitual devotee of prostitution. Enlisted under alias. Palatal arch high and narrow. 
No. 2130-4. 



--
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Fig. 11.-Constitutional psychopath. Prison psychosis; not insane. Noted: Deserter. Sen
tenced to five years imprisonment. Readmitted from prison. Maternal aunt insane. Inmate 
of Insane hospital two years prior to enlistment; also has been in the psychopathic ward of 
Bellevue Hospital. and in the Manhattan State Hospital, New York . Is macrocephalic . Face 
asymmetrical. Case Nos. 18902 and 19782. 

Fig. 12.-Dementia precox. mixed form. Noted: Marked masturbation without any emotional 
reaction. Illiterate. Case No. 21439. 
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ciations and emotional life. There is a tendency to replace or shut 
out reality with the patient'a own imaginative experiences. 

Now to consider from our viewpoint the mental and physical 
features of this type of individual or preceding character. For it 
is to these that we in our capacity of recruiting officers must look, 
in order to prevent the admission into the service of those who, 
unless most carefully treated, are doolll!'d to become mentally in
Yolred. We well know that the conditions pertaining in the service 
areilOt conducive to mental. prophylaxis. If once enlisted these in
ttil'fjpals are sure to go along uninterruptedly toward the catastrophe. 

Dlmentia precox has been regarded by many writers as nothing 
mdthan a generalization, or group of disorders, into which hns 
bee.a placed for convenience of classification a number of-similar con
ditions. However, if not an entity, these cases are all some sort of 
a mental disease having its onset i.n adolescence or early adult life. 
There is getting to be less doubt that there is a fairly definite 
~thology underlying these cases. Still there is not a uniformity 
of opinion regarding this question. Adolf Meyer (2) contends 
that the disease is possibly but "incidentally organic." In 1910 
:'outhard (3) showed that a vast majority of cases of dementia 
precox were characterized by coarse anomalies or scleroses in par
ticular regions of the cerebral cortex. These areas seemed to deter
mine the character of the signs and symptoms displayed. Paranoid 
\l\d catatonic colorings are associated with lesions predominantly 
in the frontal and parietal regions. Lately ( 4) he reported another 
~ries of cases, which he believes goes very ·far toward placing 
dementia precox in the structural group of mental diseases. There 
is a marked tendency for the process to become diffused and invade 
the entire cerebrum, so that to the more striking mental symptoms 
are added physical signs which are fairly definite. 
~ecessarily the clinical picture will rnry act'ording to the anatomi

cal localization of the process. The course will also vary, and the 
end level will be reached, largely according to the more or less gen
eral diffusion of the process and the areas of special predilection. 

It is not determinable whether the lesions presented are of a con
genital or acquired nature. However, it is more than Jikely that the 
potential victim of dementia precox is born with the normal stock of 
brain cells, but their arrang{ment and deYelopment are at times early 
interfered with. It is not entirely ,-alueless to consider these cases 
as the result of faulty adaptation to em·ironment, and while not 
causative this may be the determining or precipitating factor. 

This iden of an exact pathology has not been accepted by a number 
of authorities, who, like Bleuler, adhere to the functional theory to 
a greater or less degree. Still the pathologic findings are there; and 
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they no doubt represent atrophies of unused association tracts, which 
have resulted from the fixation of pernic:ious habits of mental devel
opment. 

Of late considerable attention has been given to the intoxication 
theory of the production of the disease. Holmes ( 5) believes that it 
is due to the presence of certain toxic amines of a biochemical natllft 
which have a pressor action. The blood pressure in these cases is 
always below normal and can not be raised by adrenalin injections. 
These toxic bodies are no doubt due to a malmetabolism of the inter
nal secreting glands. This may be due to an abnormal, nonfunction
ating, or degenerative condition of the genital glands, or an involve
ment of the thymus or pituitary body. That there is a destruction 
of gland tissue seems unquestionably substantiated by the use of the 
Abderhalden reaction ( 6). ~ 

It is probable that the lesions found are due to some toxic agency, I 

the source of which investigators seem in a fair way to determine. 
While these theories regarding the genesis of the disease are inter

esting to us, they are not as important from our viewpoint as are the 
etiological considerations, for these may enable us to exclude the po
tential dement. We must consider the make-up of the individual. 
the heredity, the ancestral features, and the environment. 

At to make-up, their early history will show. symptoms tha& de
velop in childhood as a result of overwork plus other factors. In \he 
predementia period there is a pathologic tire, an unnatural fatiga
bility, anxiety, changes in mood, sudden rudeness, excessive selfish
ness, irritability, peevishness, and quarrelsomeness. These are the 
precursors of the frank mental tire indicating the disease. The 
amount of mental work is of less importance than the method of 
acquirement. It has been shown that when an ill-directed ambition 
has stimulated children of physically poor rural parents to take 
up intellectual pursuits in cities, dementia is not an infrequent 
result. They do not seem able to resist the effects of the strenuous 
competition, reversals, and disappointments of city life. This is 
well shown in the following case from our series: 

M. W.-Hospital No. 21587. (See fig. 1.) 'White male. Age 23 
(ID admission September 9, 1914. Summary of family history: Father 
alcoholic; mother asthmatic; one brother died of injuries receiHd 
in a saloon brawl, also alcoholic; one younger brother alcoholic. 
Personal history: Born in Germany, brought to this country as un 
infant. Birth and development normal. Attended common school 
until U years of uge. He then went t.o work in a cigar factory at 
$1 .. ~.o per week. Remained there !:iix weeks and then worked in the 
Wabash l'ar shops for 2} years at $4:5 a month, at different times 
receiving $60 u month. Having sin-ed up some money he decided to 
go to f;chool, being encouraged to do this by the congregation of the 
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rrcb he attended. They wished him to study for the ministry, as 
was regarded as being exceptional. He went to college, where he 
'enrnred to do two yeurs' work in one. It wus consi<lered by the 
~bing staff that he was undertaking entirely too much. He re
ned one term, when he began to realize that he could not do the 
k, so he ran away. He gave as an excuse that he wanted to go 
re to protect his mother, who, he understood, was being abused 
Lis father. He en<lea vored to secure employment but was nnsuc
Ful. Therefore, he decided to enlist in the Navy, which he did 
ch 4, 1914. He was sent to the Naval Training Station, Norfolk, 
" he seemed to get along all right for three months. However, 
~as regarded as seclusive and peculiar. His present illness be
in May, 1914. He believes it was due to the fact that he could 
~t his mind on anything but conditions at his home. Thus 
sed, he deserted, and hoboed his way as far as Fort Wayne, Ind., 
ould get no farther, so gave himself up to the naval authorities, 
returned him to Norfolk. He was recommended for a conrt
ia.l. 'Vhile awaiting trial he ran away and managed to reach 
cm1e. He was there only one day when he was arrested by the 
authorities and remanded to Norfolk. As his actions we1·e 
as somewhat peculiar he was placed under observation b,v 

iedical officer. He was transferred tb the naval hospital, and 
a few weeks to this hospital. 
cm admission he was well oriented, contented, had good insight, 
well, no hallucinations or delusions could be elicited. Speech 
ll. Memory good. Associations and special tests well <lone. 
lS attentive, but during the examination displayed consideruble 
)D and continually wrung his hands. Physical condition was 

His conduct was not unusual. He was rather seclusi,·e, 
~rent, and somewhat retarded. He denied that he had eyer hacl 
inations. He continued to improYe gradually. Tcok more 
;t in his environment and expressed a desire to get well. 
was discharged in December and allowed to go to his home. 
s advised to content himself with some rural occupation. 
~r cases will shmv day dreaming without efficient activity, an 
rated ego-complex with maladjusted attempts at compensa
nd particularly prominent, the emotionally accentuated love
x. 
~r (7) has described what he calls the deterioration type~ stnt-
1t in dementia precox he repeatedly finds 11 history of ex
y childhood with a gradual change at the period of emancipn
Close investigation may show, however~ that tlw t:>xemplary 
rus an exemplarily inad<>quate ideal, an examplt• of goodness 
ekness~ rather than that of strength and determination, with 
ncy to keep good in order to avoid fights and struggles. Later, 
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religious interests may become vivid, uncontrollable whims may make 
their appearance. At home irritability shows itself. He may often 
be wrapped up in moralizing over the easy life of brothers and 
sisters. Abnormal sensitiT"eness drives the patient into seclusion. 
There occur headaches, freaky appetite, general malaise, hypo
chondriacal complaints about the heart, then there will be unsteadi· 
ness of occupation and inefficiency, day dreaming, and utterly un
natural philosophizing, and above all, loss of direction, energy, and 
activity without obvious cause. All these traits may be transient, 
but they are more than a mere " neurasthenia," usually being the 
beginning of a serious deterioration. This is more and more marked 
by indifference to the emotional life and ambitions, and a peculiar 
fragmentary type of attention, with all the transitions to the 
apathetic state of terminal dementia. Those who later develop the 
abnormal reaction of dementia precox are the peculiar rathel.' than 
the defective. In the sense we have in mind they are those addicted 
to repressive rather than aggressive mischief. This may often be 
characterized as depth of thought. Those affected are the very 
children a former generation might have looked upon as models of 
behavior. 

In dementia precox we have to deal with a perfectly Mtural. 
t.hough perhaps unconsciously persistent, development of tendemies 
difficult to balance. The common inclinations of adolescence, such as 
the reading craze, day dreaming, or abnormal sexual practices, are 
offset in the more natural and soci1tble children in one way or an· 
other. In these types, however, the very bad habits of the patient. 
the loss of the sense of reality, and the abnormal satisfaction in 
dreaming, as well as the good resolutions made, merely encourage a 
dodging of the consequences rather than the giving up of the hann
ful instincts. Those who fail are irritated by their disadvantages, 
as compared with others, and try to cover up rather than correct 
their pernicious yearnings. They develop an insidious tendency t-0 
substitute for an efficient way of m<'eting the difficulties a superficial 
self-deception and a habit of drifting into many varieties of shallow 
mysticism and metaphysical ponderings, or fantastic ideas, which 
can not possibly be put to the test of action. All this is at the expense 
of really fruitful activity, which tends to appear to the patient as 
insignificant compared with what he considers loftier achievements. 
There is an ever widening cleavage between the mere thought of life 
nnd the life of actual application, such as would bring with it the 
corrections found in concrete experience. Then, under some strain. 
which a normal-minded individual would be prepared for, a sufli· 
ciently weakened and sensitive one will react with manifestnti?ns 
which constitute the mental disorder or deterioration process which 
we denote dementia precox. 
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lllinished or chronically subefficient action, a life apart from 
e$0me companionship and concrete test, finally a progressive in
ruity in meeting the inevitably complex demands of the.higher 
icts-this is essentially the forml.lla of the process. 
e natural and almost normal tendencies gradually ·become ab
:al. This emphasizes the necessity of getting full and circum
i:rl histories of all cases. Note whether the subject was able to 
~equately small demands and di<l he fail under the heavier 
ts. If so, under what stress did he have difficulty in transmuting 
:hts into action 1 · 
~ortant are the specific defects or disorders of balance mani
l by special tendencies and habitual ways of bungling and sub
on, the gradual maludjustments, that <'Orne about through the 
ncreasing influence of these at first harmless substitutions and 
fuges, which are Inter harmful and uncontrollable. I-loch's (8) 
the "shut-in" personality, is especially descriptive of these 
duals. 'Vhere n breakdown or marked reaction has once set 
s very difficult to bring relief directly. The fundamental shnt-
11 of the whole mechanism enables the preoccupations to live 
~Ives out and exclude interventions. Automatic resistance 
:t the most natural impulses frustrates C\'en the occasional 
ic spontaneous appeals of the subject for relief. The paranoid 
t particularly has been rather brilliant, but with the lights 
I in instead of outward. They are extremely impracticable in 
~of their hands or in any n<lnptation to material ends. Thus 
mal to find that they are neYer successful at mechani<'al trades. 
y are utterly unable to observe with accuracy anything physical 
~rial, because their minds are constantly occupied with their 
1editations. They are unrendy to adapt themseh-es to uncon
employment or environment: not necessarily including personal 
t, as this they often ignore. They remit against the control 
~r minds, of imposed regulations, or standard req_uirements. 
line is odious. They are subject to fits of abstraction, when 
ill not see or hear what would attract a normal youth. They· 
1ally irritable to their families: but most desirous of being 
t amiable and brilliant by strangers. They ure abnormally 
·e and suspicious and prone to discuss deep or unsolvable 
ns. 
will readily see that· this type of individual is the one who 
: of his peculiar make-up is likely through trouble at home, 
issatisfaction, or imagina1·y grievances or unrequited love 
to drift to a recruiting station as u possible means of escape 

iese conditions. 
l the mental side the history is most important. A co1i
[on of the early life of the candidate, his progress at school, 
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his adaptability to occupation, whether he was quarrelsome, un
sociable, in trouble continuously, dissatisfied with his surroundings, 
whether he has wandered about as a hobo, frequently idle, arrested, 
and confined in jails, workhouses, or reform schools. Here may be 
cited in brief two cases lately under observation, one an electrician, 
third class, who was in the service less than a year and who, because 
of his inadaptability, did not receive promotion as rapidly as he 
deemed deserved. He became sullen, morose, irritable, seclusive, 
imagined that he was being persecuted by his superiors. He was 
unable to sleep, and was found wandering about the ship at night. 
He threatened to throw himself overboard. Finally he gave vent 
to his feelings by pounding the dynamos with a hammer. His pre· 
vious history was one of an unhappy home life, trouble at school, 
wandering about from place to place, and from one occupation t-0 
another, ending with a decision to enter the Navy, because he im
agined that would take him away from all his troubles. In this you 
will recognize a typical paranoid dement. 

Another case gave a previous history of an unsettled and vagrant 
existence, also with entrance into the Navy to escape, as he believed, 
from his unhappy condition, who, in less than a year, driven to 
distraction by the gibes and tormenting of his shipmates because -0f 
his slovenly habits and eccentric manners, in a moment of fremy 
stabbed one of them almost fatally. · 

Much valuable information can be elicited in a consideration of the 
heredity. This factor has received considerable study. In a series 
of 647 cases, at the Bergholzi Asylum, in Zurich (9), 90 per cent 
showed hereditary taints, and the most important of these were 
mental diseases, which were shown in 64 per cent. 

In a series of 550 cases in the New York State hospitals, 90 per 
cent showed heredity of some sort. 

The 528 navy admissions in the period from January 1, 1899, to 
January 1, 1910, gave a definite history of mental or nervous diseases 
in 101 cases and a vague history in 34. (10) 

Of the forms of mental disease in the ancestry, dementia prec-01 
itself is the most important. 

Hickson ( 11) in observation of a thousand cases found that there 
was not one case in which there was not a well-defined heredity -0£ 
this psychosis, and he claims that dementia precox is always 
hereditary. 

However, the bearing of other diseases must not be lost sight of. 
Next to mental disease, the most emphatic element in the heredity 

is alcohol, and in the above-quoted series of 528 cases this was defi· 
nitely shown in 74. 

Abnormal characters appear in the antecedents in a very large 
percentage, 33 per cent, and neuropaths in 59 per cent. These appear 
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th in the direct and indirect lines. Some of these were no doubt 
1·elicts, themselves suffering in all probability with some · slight 
·m of dementia precox, coming on Inter in life or as the residual 
11pidution resultant from an early attack of the same disorder. 
11.v of these are also in the alcoholic class, since with the advent 
manhood they sink in the struggle for subsistence and are the semi
lures in life, those pushed aside and forced to be contented in 
nir out an existence. It is this class that contributes the majority 
the precocious dements to the population. Especial stress may be 
d on the unnatural fatigability of these individuals which is in
:-ed by intellectual strain, abetted by abnormal sexual life or 
)l10lism, which in itself is n. symptom of profound" neurasthenia." 
1hilis per se, or as tabes or paresis, is not infrequent in the parents. 
Ve have been particularly impressed with the importance of 
ital incompatability in the parents as a fuctor in determining the 
!t of precox. There has been an inability of one or both to adapt 
oselves to common-sense relations. This results in discord in 
home life, oftentimes to the family being disrupted und the 
lren pluced in institutions. The only child seems to be a special 
irer from the engendered tension. In the Domestic Relations 
rt of Chicago, of a group of 342 cases examined, 71 or 20 per cent, 
'found to have dementia precox, which shows what an importnnt 
this psychosis plays in domestic disturbances. 

'rH F. n:F.BLE- lll X DEil. 

ndl'r this caption should be included only those individunls whh 
defirient in the sphere of intelligence. It is this type that often 
es as the basis upon which dementia precox is grafted. In a 
p of 789 cases of high, middle, and low grade defectives, !H, or 
•r rent, were found to have this psychosis. 
course only the milder grades of feeble-mindedness should cause 
liagnostic difficulty. It is n common experience in the SE>rvi<'e to 
nm who nre physically <lesirahle, but mentally unfit; men, who 
gh their inefficiency and mi!':<loings nre sources of annoyance, 
1i,:e. and .even <lunger. Their work is poorly done. Tlwy are 
stworthy nn<l nnrelinble. They take up the places of Ynlunble 
1d11als. Besides it is a wnste of time and effort for nn officer 
lea vor to t<>ach nn imbecile. who is perhn ps predestined to a 
:al for mental <lisenses. 
;; only the fundnmentnlly abnormal individual whose mmtality 
1es impaired under the stress of service conditions in the first 
or four months of his cnlistmmt. A normal indivi<lunl hns n 
•rfu) power of adjustment and n<lllptability to almost any en 
nPnt without showing any mental impairment. So in the Inst 
ris it is the individual with whom we have to deal rather than 
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the em·iroument, change of which only serves to bring about the 
mentul reaction. 

In the elimination of the feeble-minded great assistance was el· 
pected from the use of the Binet-Simon scale. However, it has not 
been found that this, in its present form, is adaptable to seniet 
use. Its limitations and imperfections have been considered pre
Yiously (12). The high-grade defectives, which really are the onlJ 
ones that come seriously to our attention, evidently need other 
methods. This has been so well realized that there is no doubt that 
some such assistance will soon be available, as the matter is receiving . 
attention from workers throughout the country. This perhaps wiU ' 
be in the nature of visual memory and performance tests with modi
ficntions to show emotional renctions. To date none of the mental 
tests adequately estimate the capabilities, and these are 'vhat we are 
intert~sted in determining. j 

Of more ,·ulnc is the knowledge of the i·eactions of the subject to ' 
his em·ironment. A cross section of his career will give us the most 
valuable data on which to base his exclusion. 

The feeble-minded are not· inherently antisocial, but being sug
gestible and unable to coi1trol their actions because of defectiw 
percept.ion, reason, and judgment, they become the unconscious tools 
of others. They are subject to attacks of depression and.exaltation. 
Being unstable the baser elements of their natures assert themsehes 
at these periods. 

The following case is a good example of this class of defectives: 
S. G.-Ordinary seaman, United State.8 Na,·y . . No. 21619. (See 

fig. 2.) Wh i tc male. Age 21 years on admission Septembedl, 19H. 
Family history negative. Personal history: Patient states that he 

was born in Colgatt>, Okla., April .t, 18fJl) (this is incorrect). Later 
says it must hn,·e been 188!.I. ·when questionet.1 he is unable to com· 
putc the year of his bir1h when given his age. Because of the p:i· 
tient's wry limited intelligence his history as obtained is unreliable 

1 

and manifestly incorrect. He did not get much schooling, went · 
about two years in all, and says he was in the thil'd grade when he 
left. He then went to work in a conl mine, his father having told 
him he would either ham to work or lein·e home. He ran away from 
home and enlisted in the :Nnvy at Oklahoma City January 26, 1912. 
He was sent to the trnining station, San Francisco, where he re
mained !:iiX months, and was then transferred to Bremerton, Wash .. 
where he remained a year. He then went to duty aboard the 
U. S. S. Gab:eston, on which ship he remained about eight weeks, 
when he was transferred to the U. S. S. Pampanga, where lie re· 
mained about three weeks, when he began to manifest mental symp· 
toms and was recommended for transfer to the Mare Island Hos· 
pitnl, where he remained four days before being sent to the Mendo· 
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cino State Hospital, from which place he was sent here. Patient 
does not think he is ill either mentally or physically. He denies 
the excessive use of alcohol; says he never had any trouble in the 
Ka vy, but he does not. like the service. 

Present illness: Patient states he was not ill mentally or physically, 
but one day did not feel very well, and when the officer told him to 
work he refused, and says on that account he was sent to Mure Island. 
He says the only trouble he ever had was for refusing to sign the 
pay roll because a safety-razor had been stolen from him. He did 
not think this was a peculiar attitude to take. He denied all halluci
nations. 

The medical certificate states he used alcohol moderntely, mental 
capacity only fair. First symptoms began on the U. S. S. Pampanqa 
about December 1, 1913, when the patient was noticed acting peen, 
liarly. He would not do his work and was markedly inattentive. 
The onset was gradual. He showed impairment of mental faculties; 
his attention was hard to retain; ideas were confused; retardation 
prominent. It was stated thnt he refused to eat or attend to him
self. 

l\Iental examination showed the patient to be fully oriented in 
all spheres. Emotionally he was contented, slept well, dreamed occa
sionally, but the dreams were of no import. He had ,·ery little in
sight into his condition, did not think there was anything wrong 
llrith him. He could not give the cowboy story. His special memory 
v;us meager. He was unable to perform the Masselon or Ziehen tests. 
Calculations were all incorrectly giYen. He was unable to nnme the 
months correctly backward, but managed to give them forward after 
considerable hesitancy. He had almost no general information, and 
a very limited knowledge of current events. He was entirely unable 
to respond to the Finchk test. His ethical reactions were normal. 

Physical and neurological examinations were negatiYe. 
He appeared to be somewhat retarded :md did not make a normal 

impression. His conduct following admission was good, and he 
was placed at 'vork in the dining room. He became fairly well 
interested in his surroundings, and was neat and tidy in personal 
appearance and habits. He now stated that he was not certain 
whether he had heard strange voices previous to his admission here 
or not. He continued to work in the dining room and was fairly 
efficient., although he was rather childish and could not answer any 
of the intelligence tests. He was unable to write his name and 
could not read. The tests that he was able to comply with showed 
that he had a basic psychological age of 8. He was continued in the 
hospital until February 9, 1915, and as he did not display any evi
dences of a psychosis he was discharged into the care of his father. 
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PSYCHOPATHIC CHARACTERS. 

Under this heading may be considered the individuals who are 
"failures of mental adaptation." They have, J'S an essential, a men
tality which deviates from the normal. If looked at from the purely 
social point of view they would all seem to be defectives. However, 
examination shows that at the most but ~O per cent can be included 
in this category. This leaves a group that is important, including 
those who nre not feeble-minded or insane but who are clearly ab
normal mentally. Here may be included the so-called defective de
linquents, the moral imbeciles, the constitutional psychopaths an<l in-

. feriors, and the pathological liars and swindlers. The defective de
linquents do not gi,·e evidences of mental defect, but their conduct 
is abnormal. They are antisocial, and display certain charact('r de
fects. . They are impulsirn, ,·ehement, emotional, and inhibitionless. 
They are easily unbalanced, and thus liable to social difficulties in a 
complex environment. 

The moral imbeciles comprise a group of those psychologically of 
unsound mental temperament. They are without any moral sense. 
Destitute of even the possibility of moral feeling, they are truly 
insensible to the moral relations of life, as deficient in this regard as 
a person who is color blind is to certain colors. Although it is 
usual that they have more or less acuteness of mind, in some instanc.-es 
there is a remarkably acute intellect of the cunning type. They are 
usually bm·dened by heredity. Many are ignorant, but others may be 
highly educated. 

Constitutional inferiors ( 13). These in di vi duals are not strictly 
feeble-minded, but present physical abnormalities combined with 
a mental equipment which is not equal to the strain imposed by 
ordinary social conditions. They are unable to occupy their places 
in society. 

Physically they may show markedly delayed signs of puberty~ 
infantile form of torso, weak and flabby muscles, stigmata of degen
eration, such as facial and cranial asymmetries, palatal and dental 
abnormalities, peculiarities of the external ear, polydactylism, etc. 
They may exhibit tremors, facial and other tics, nystagmus, mi
graine and vertigo, a history of enuresis in childhood, which may. 
persist. Defective vision, pigmentation of the irides, malformations 
of the genitals, weakness of the ocular muscles, and a peculiar gait 
are frequent. Stammering occurs often. 

Mentally there is indecision, moodiness, irritability, violent temper, 
ins~ability, and vacillation. Dependence is prominent. They read
ily adopt every vice, prostitution, nlcohol, and other drugs. Their 
mental operations are slow. Reason, judgment, and attention are 
clef~ctive. They are impulsive. They crave continual and unusual 
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.xcitement; this often leads them to criminality. They are impelled 
o travel, and thus become hoboes. The following case is quite 
escriptive: 
A. A. K.-Apprentice seaman. No. 22027. (See fig. 3.) Age 

B 3/12 years. Nativity, Wisconsin. Education, practically none. 
,dmitted May 10, 1915. Medical certificate states: Father was a 
1ronic alcoholic. Patient was wild and headstrong. Was under 
o restraint. Was religious, talkative, egotistical. No histo1·y of 
mious attacks. First symptoms of the disease became manifest 
rhile on sick list" with bronchitis. Began annoying the other pa
ients and nurses by intprfering with the treatments. Developed 
elusions that the nurses were old friends of his prior to enlistment. 
a<l a number of altercations. Previons to becoming sick had been 
'g:Jrded as queer and inquisitive. He is asserth·e, noisy, and an
>ying; kicked one of the nurses on the shins. as he says, to show 
s friendship. Also believes that the hospital corpsmen were civil 
igineers on a railroad with him prior to his enlistment. Is ram
ing in his conversation. Probable cause, defective basis. 
Status on admission: Patient is hyperactive, volunteers consider
le a5.5istance in the ward. but is inclined to interfere and assert his 
·n peculiar ideas regarding the work. He has nn exaggPrate<l 
•a of his own ability. He is talkative. telling about himself 
d his great accomplishments. Conversation is irrelernnt. He is 
mdiose, restless, and appears to be of a low grade of mentality. 
Family history: Father and mother were divorced 17 years 
o. due to excessive alcoholism on the part of the father. Since 
it time he has not heard anything from his father. Patient is 
! only child. 
Personal history: States he was born in Wisconsin .Tanuary 30, 
17: is now 18 years of age. Had very little schooling; then went 
work on a fnrm, where he remained with practically no associate 
his mother until he enlisted in the Navy October 29, 1914, at 
meapoli~ 1.:linn. He was sent to the Great Lnkes Trnining St~-
1, where he remained until sent to this hospital. He acknowledges 
1uent masturbation. 
resent illness: Patient states he was always much interested in 
'ing pictures, and that he liked to write plays when he was at 
>0l, so he wrote a play which he gave to the lieutenant. Sho"rtly 
r that he got sick and they sent him to the hospital. which he 
~Yes was due to studying too hnrd over this moving-picture play. 
[entnl status: Stream of talk free, relevant, coherent, and rather 
llmstantial. His only complaint is o\·erst11cly. Emotional stntus: 
ient is quite euphoric, well satisfied, says }w has never been 
ted better in his life. Is under the impression he was sent here 
•art of his duty as a sailor. Says he never had any ti-ouble. No 
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hallucinations or delusions can be elicited. Orientation is good, as 
is his memory for remote and recent events. Insight and judgment 
are entirely la~king. He does not seem to appreciate that he is re
garded as mentally defective. He appears unable' to give the emo
tional value to events, or the real politic value to ·circumstances of , 
his life. Habits and character: A greater part of his life he lived 
on a farm with his mother, who had considerable influence over 
him, and his horizon seems to have been bounded by her training, 

·and his opportunity to compare his ideas of his surroundings with 
the reality of his existence has been limited. His first real contact 
with the outside world was when he was sent to the training station 
at Great Lakes. He was entirely unable to appreeiate his status, or 
tJ:ie value of his surroundings, and as a result ornrreacted. He 
seemed to appreciate somewhat that his difficulties were not due to 
outside influences entirely but were partly due to himself, an<l his 
difficulties have arisen from the fact that his <>xperiencc has been 
entirely too limited to enable him to propedy interpret his social 
relationships. His special memory is good. Tlw intt-lligence ter,ts 
were quite well done. The Ziehcn test was done fairly well. Ht! 
comprehended the Finchk test. The cowboy story was well repe:\ted. 1 

Forward and backward associations were correctly performed. His 
ethical reactions are apparently normal. He has a good knowledge 
of cm-rent events. Calculations were quite well done, in multiplica
tion and addition, and fairly well in division, but very poor in sub
traction. He was unable to perform the 50-cent problem. 

Physical examination: Head asymmetrical. Peculiar distribution 
of the hair. Difference in the formation of the ears. Palate is high 
arched, teeth misshapen and poorly kept. 

Diagnosis: A precox episode in a defective irnlfriclual. 

TUE CO:SSTITUTJOK .\I, PSYCHOPATHS. 

This group is neither sane nor insane. They are borderland cases 
that show an inefficient type of adjustment. They have a·fair amount 
of intelligence, comparable with their station in life. They are cool 
nn<l calculating, deliberate, indolent, superficial, very selfish, egoistic, 
and cruel. They nre strongly indh·idnalistic, being nonsocial, which 
is <lve to lack of proper influences at their de,·elopmental period. They 
show varying degrees of adaptability for certain periods. Usually 
they are emotional, and show eccentricities of character and behn\•ior. 

Their make-up favors the development of psychoses. Even in 
childhood they are considered queer, dull, and different. Later they 
are one-sided, impulsive, unstable. They are hyperquantivalent, in
clined to magnify trifles, visionary, exalted, conceited, pessimistic, 
and prejudiced. They have little creative imagination, and rarely 
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1e application of what they learn. ·They are dull of comprehen
sensitive, distractible, shy, secretive, timid, introspective, over
ientious, suspicious~ seclusive, indecisive, erotic, inclined to lying 
;heft. They may be geniuses in music or display mathematical 

PSYCHOPATHIC LIARS AND SWINDLEUS ( 14). 

soften that this class of individuals causes trouble in the serv
r false accu$ations and irregular practices. This pathological 
is falsification entirely disproportionate to any discernible end 
1w, engaged in by a person who at the time of observation can 
e declared psychotic, feeble-minded, or epileptic. Such lying 
·, if ever~ centers around a single event. Although exbibited in 
>ecasional cases for a short time, it manifests itself most fre
y by extending over a period of years or even a lifetime. It 
ents a trait of character rather than an episode. Extensive, 
omplicated fabrications may be evolved, hence the synonyms
mania~ pseudologia phantastica. 
1ological accusation is false accusation indulged in apart from 
1s purpose that is of advantage to the individual. It is easy 
how such a person in his effort to make himself conspicuous, 
11.tisfying his grandiosity, may cause serious trouble for those 
·horn he is associated. In particular we recollect one such case 
an officer was subjected to considerable humiliation in being 
~ by such an individual. 
:;e subjects are invariably egotistical, grandiose in manner, self
d, and these characteristics are reflected even in their conversa
·hich tends to be circumstantial and self-laudatory. 

PRISON PSYCHOSES.1 

term (15) has been applied to the group of psychotic CQm
which can not be satisfactorily classified nnder any of the 
· terms used to denote mental disease entities. They show 
r symptoms that the disorder is the result of a psychogeneti
rnked complex of a purely reactive nature. They are· to be 
upon as merely the reactive manifestations of a particularly 
1osed mental make-up to certain specifically unfavorable en
ental conditions. The term is of value as it emphasizes the 
c potential of imprisonment, as a provocative age~t in the 
m of psychotic states requiring hospital care. These con-
occur in individuals who have apparently been normal in 

ee life, but who, as soon as they are plnced under the restraint 
>n regimen, show their incapability of adjusting themselves 

Ion Is called to an abstract of an article upon ·malingering by Glueck on 
this number. 
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to its restrictions. Their response is an overreaction. We ban 
seen prisoners brought here as insane who, almost as soon as they 
were placed in the ward, ceased to show any psychotic symptoms, 
but would do so as soon as they were returned to prison. This sort 
of a condition always suggests malingering, but this element is not 
as frequent as one would think. These individuals present a prob
lem, as it is difficult to decide under our present system the best 
way to handle them. In prison their reactions are of an insane 
nature and decidedly abnormal, and when they are sent here they 
fail to show any psychotic symptoms. The best solution seems to 
be the providing of a psychotic ward in the hospital attached to 
prisons, where these prisoners can be placed until they reach an ad· 
justment, thus avoiding the large expense involved in transferring 
them back and forth between prison and insane hospital. 

The following cases are familiar to many naval medical officers 
and are good examples of the perverse characters described above. 

H. J.-Apprentice seaman, No. 20780, No. 21229, No. 21709. (See 
fig. 4.) White male. Aged 27 years on admission November 13. 
1914. Education, fifth-grade grammar school. While serving a 
year's sentence at the Portsmouth Na,·al Prison for fraudulent 
enlistment the patient told the authorities there that on August 7. 
1909, he had murdered a girl in Rochester, N. Y. He described 
the murder in great detail; stated that he met the girl in one of 
the Rochester cemeteries and attempted a sexual assault upon her, 
and when she resisted he choked her to death. He stated that he 
did not mean to kill his victim, but that he had inflicted the fatal 
injury before he was aware of it. He said that it was remorse and 
the de.sire to expiate hi~ crime which prompted his confession. He 
persisted in this confession until the naval authorities were per· . 
snarled to discharge him and tnrn him oYer to the civil authorities 
of Rochester, N. Y. Upon arrival there an alibi was easily estab
lished, freeing the patient of all suspicion of the murder. It took 
a good deal of inwstigation on the part of the authorities to 
establish the patient's real ll'gal status. It was finally dl'cide<l thnt 
he belonged to the naval nu.thorities. and he was accordingly returned 
to prison and wns given an additional sentence of a year for this 
fraud. Ile begnn to serve this time on December 13, 1909. While 
awaiting sentence he assaulted n master-at-arms. whom he claimed 
nbnsed him. For this offense he receh·ed an additional fh-e years' 
sentence. He s<>ned this sentence until his first admission to this 
hospital on .July 16, 1913, on the following medical certificate:" First 
symptoms became manifest in 1910. Patient showed fixed delusions 
of having mnrdC'red a girl on August 7, 1909. Present symptoms: 
Fixed delusions of a self-nccnsatory nature, delusions of persecution, 
accused a medical officer whom he had never seen before as being 
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among those who were hounding him. Becomes excited, violent, 
profane, incoherent, and obscene in speech, and attempted to assault 
this officer. He attempted suicide on February 15, 1910, while at 
Concord (N. H.) State prison." 

During the patient's first sojourn at this hospital he conducted him
;elf in an orderly manner, and aside from the expression of mild 
1ersecutory ideas with reference to the prison personnel he was free 
~rom psychotic manifestations. On only one occasion was he involved 
n any trouble hert> which was entirely his own fault. He was dis
~harged on September 28, 1913, with a diagnosis of "not insane, 
·onstitutional psychopath," and was returned to the Naval Prison, 
l)ortsmouth, N. H. . 
lfo was rea<lmitt<'d here on .Mal'<'h 15, 1914. on a medical certificate 

;·hich stated that "the patient said he snuffed cocain prior to ad
ti•sion to the Navy, and that the murder he beliews he committed 
:as done, according to his statement. because of the refusal of the 
ictim to permit sexual intercourse. The patient hns at present the 
1me fixed delusion of having committed this murder in 1909. Wants 
• expiate his crime to escape those who are continually hounding 
m. When irritated he flies into a rage, cries, tries to do himself 
jury, and talks incoherently. While working in the yard, for no 
u.se nt all he struck a fellow prisoner and pursued him with a 
ovel. During maniacal attacks he can be restrained with difficulty, 
rnshes furniture in his cell, and is slovenly in habits. Ile complains 
n,tantly of numbness and needlelike pains in the vertex of the 
:ull. Probable cause-prison routine." 
It will thus be seen that the same fraud about the murder, which 
rred at one time to bring him an additional sentence of a year. was 
usidered at another time one of the symptoms which justified his 
llI'll to this hospital. The patienfs version of the reason for his 
urn is as follows: Soon after his transfer to Portsmouth the guards 
:an to annoy him. calling him crazy ~uy, hard guy, etc. He also 

into trouble with the sergennt because the latter cursed him. 
IJ(•g:rn to express the same ideas about the murder and thought 

; was the renson they sent him back. 
[<>ntal examination and physicians' notes made during his second 
iission showed no gross psychotic symptoms. He still maintained 
• lie had actually committed the crime in Rochester and related 
1 great detail. He stated that while he was confined in Ports
th prison he became remorseful over this crime and decided to 
~ess. His conduct here was exemplary. He appeared at the staff 
'erence on April 20, 1914, and a diagnosis of " psychopathic 
·acter " was made. At this time it was extremely difficult to pick 
the true from the abnormal elements in the patient's story, and 
e were a great many things in the general emotional reaction of 

Digitized by Google 



232 .. · ' 
SHEEHAN-THE MENTALLY UNFIT. Vol. X. 

the patient that fitted into this story. The pntient seemed to have a 
sort of determination to get into difficulties for the sake of posing as • a martyr, and all this fitted in with the grandiose element of his char-
acter. Being oppressed~ he hnd taken a way that was very satisfying 
to his feeling of import1mce. Later during his sojourn here the 
patbnt became rather anxious to be returned to prison, stating tha 
he had given up all the ideas which he had expressed on admissi• 
assuring the examiner that he had malingered on both occasione -1 
his transfer to this hospital. He stated that his chief anxiety, whif.1a 
caused him to malinger, was the fear that he might be given adle. 
tional sentences because of his inafiility to get along in the prisalt, 
and he thought the only way to avoid .this .would be to be pronounctid 
insane. Patient was discharged from here and sent to the naval 
prison, Norfolk, on July 9, 1914. ;. 

He was again readmitted to this hosf>ital 6n November 13, 1914, on 
a medical certificate, which stated: "Itiagnosis, constitutional 
psychopathic state, not in line of duty. Existed prior to enlistment. 
He was in the Government Hospital for the Insane in Washington 
for about four months duri.ng this year. His condition is not im
proving. A few days ago a sudden outburst occurred and he has been 
in close confinement since. He struck a recruit, and after being 
placed in a cell destroyed a chair, and had to be restrained. It is con
sidered that his retention in the prison· at this barracks is not de
sirable." 

Nothing essentially new developed in the case during this admis
sion. The patient was from -the first quiet, well-behaved, a willing 
worker in the industrial department, and free from any signs of 
mental disorder. Of courrn, he again blamed the guards at the prison 
for the trouble in which he became involved and which necessitated 
his third admission to this hospital. A Jetter received from the naval 
medical officer stationed at the marine barracks, Norfolk, Va., the place 
of the patient's last confinement, was to the effect " that while under 
observation there the patient made the impression of being a good 
worker and normal in every way, except that he had a quick temper, 
and that the only difficulty they noted was on the occasion when he 
assaulted the man at the prison who appeared against him at the 
mast, and that after this scene he wus put in the brig, where he threat
ened to kill any-- -- man who came near him." 

The medical officer was impressed with the fact that the patient 
was feigning insanity. 

The patient's version of the circumstances which led to this last 
admission is about as follows: He 'vas reported to the commanding 
officer by a guard for some alleged minor infraction of discipline, of 
which he claims not to have been guilty. After the guard was 
through making his report the patient asked the commanding officer 
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Sheehan-The Mentally Unfit. 

F•&· 13.-Dementia precox. hebephrenic form, on a feeble-minded basis. Noted : Well nourished. 
Posture awkward, somewhat stooped. Pigeon chest. Cranium small and rather recessive. 
Facial asymmetry. Palatal arch high and narrow. Masturbates publicly without any emotional 
reaction. Attempted suicide at trainin11 station. Case No. 21675. 

Fig. 14.-Psychosls associated with organic disease of the brain and syphilis. and occurring in an 
individual of the precox type. Is alcoholic, sexually perverse, and with old cicatrix on penis . 
Case No. 22321. 
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Fig. 15.-Dementla precox. hebephrenic form. in a psychopathic individual . Noted : Under· 
weight; cranium small and asymmetrical; forehead recessive; nasal septumdeflected; palatal 
arch high and narrow. Acknowledees habitual masturbation, also incest, bestiality. and both 
active and passive pederasty. Case No. 21614. 

Fig. 16.-Not insane since admission. Probably psychotic episode in an Interior Individual. 
Noted : Undernourished and underdeveloped . Palatal arch high and narrow. Orphan at 5 
years of age. Deserter. Hysterical episode. Showed psychotic reactions as a result of his 
inability to adjust himself to service conditions. Case No. 21586. 
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Fi&. 17.-Demen tia precox. Noted: Patient in psychopathic hospital prior to enlistment. Alco
holic. Gonorrhea prior to enlistment, discharee present on admission. Stole $60 and enlisted 
to" eet away." Determinants of attack. venereal diseue and Inadequacy to service conditions. 
Case No. 21950. 

Fig. 18.-Dementia precox, In a defective individual . Noted: Alcoholic. marked hepatic hyper· 
trophy. Seclusive. Speech defect. Always inadequate. "Neurasthenia" In 1911. Heat 
exhaustion in 1912. Case No. 21758. 
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Sheehan-The Mentally Unfit. 

Fi11. 19.-Dementia precox. catatonic form . Noted: Height, 6H Inches; weight. 108 pounds. 
Palatal arch hlg~. and narrow, external ears low placed. Habitual masturbation. Active and 
passive pederasty. Self·:nutilatlon of penis. Case No. 21342. 

Fig. 20.-Undifferentlated psychosis in a defective individual. Noted: Father alcoholic and 
diabetic. Patient could not speak until 5 years of age. Attended school until 15 years of age 
and only '"ached the fifth grade. No regular employment, always incompetent. Illiterate. 
can not write own name unassisted. Physical examination negative. Determinant, nostalgia. 
Case No. 21628. 

·1a2• 
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Fie. 21 .-Syphilis (cerebral). Noted: Father alcoholic. Parents separated . Head injury in 
childhood; scalp shows cicatrix over vertex. Palata1 arch high and narrow. Sent to reform· 
atory at 15 years of age, later became a "hobo." Enlisted in December. 1913; deserted after 
$even weeks. Mental symptoms appeared in August, 1914. Attempted suicide. Denies 
syphilis ; Wassermann reaction + + + . Case No. 21622. 

Fi11. 22.-Paranoid state. in a defective. Noted: Worked on a railroad for one year and a half. 
quit because brother would not work ; became a "hobo." Alcoholic. Deafness; can not hear a 
watch tick on the right side and only within 4 inches on the left side. Homosexual rever· 
s1on. Determinant. sodomistic episode. Case No. 21847. 
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Fig. 23.-Dementia precox, hebephrenic form. Prison psychosis. Note:l: Maternal grandfatr.er 
suicide. Maternal uncle insane. father alcoholic and tuberculous, mother tuberculous. Pa· 
tlent did not learn to walk or talk until 6 years of age. Always had "fits." Never could 
retain employment because he was" slow and crazy." "Hobo." Alcoholic, paranoid. illiterate. 
Insane prior to enlistment. Atterl'pted suicide. Deserter. Case Nos. 20428 and 21137. 

Fig. 24.-Dementia precox in a constitutional inferior of a psychopathic make-up. Noted: 
Enlisted May 22. 1915. psychotic symptoms on November 1, 1915. Wassermann reaction 
+ + . Cranium small, prognathous, forehead recessive. Case No. 22547. 

232' 
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whether this alleged offense would prevent hie release in July of this 
year, as he had been promised if he conducted himself well. The 
officer replied that it certainly would. Upon hearing this he could 
CP.i restrain himself, became quite overwhelmed with anger, and 
~the guard for reporting him. His behavior which neces.5itated 
-~IB(lllllJ0LSS1. on to this hospital took place following this episode . 

. patient dwells upon the fact that prior to this episode he be
in an excellent manner ltnder prison regime for about four 

hs, and that during his sojourn here he was practically a model 
t. This latter statement is true . 

. · g his last admission he certainly did not manifest any signs 
tal disorder, and still insisted that he malingered all of the 

•MJtiOlns which led to his former two admissions because he feared 
.. punishment at the hands of the naval authorities unless he were 

~ered insane. · 
~nesis: The patient comes from a family of farmers in medi

«9 circumstances. Grandparents are in Bohemia and he lrnows 
nothing concerning them. Father died of Bright's disease; was alco
holic; otherwise family history is negative. 

Patient was uncertain about the time and place of birth,. believed 
he. was .about 30 years of age. He entered school at 7 or 8 years, 
but proved to be a confirmed truant, and his father finally had to 
take him out of school entirely. He was in the habit of running 
away from home and school to wander about the country, where he 
would stop at different farmhouses, claiming that he was an orphan 
mcl without a home, until his father would discover his whereabouts 
and bring him back home. After giving up school he worked as a 
farm hand earning the ordinary wages paid for this labor. He 
changed places frequently, was a spendthrift, and assisted his parents 
only very slightly financially. He led this mode of existence until 
19().l when he forged his father's name to a $25 check for which he 
received a five-year term of imprisonment, part of which he spent in 
the Minnesota State reformatory and part at the State penitentiary. 
In the fall of 1907 he 'vas paroled, but broke his parole by enlisting 
in the Army under the name of Kimlicka, at Fort Snelling, Minn. 
About a month later this fraud was discovered through his father. 
He was given a dishonorable discharge, and sent back to the peni
tentiary, where he remained about six months. At the end of this 
time (December, 1907) he was granted another parole and \Vent to 
work for a man named George Hall on a farm in Minnesota. He 
was there nearly two months when he cut his foot while chopping 
wood. He said that after this accident he was not able to do much 
work and his employer did not seem to like to have him hanging 
around, so he went back to prison, which he said paroled patients 
were supposed to do when they lost their jobs. As his time was up 
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in two months the prison authorities made no effort to get him a 
new job, but kept him there until his sentence expired. He left the 
penitentiary in March, 1908, and went home for a couple of weeks. 
He then went to Minneapolis and enlisted in the Navy under the 
name James Hall, but did not tell the recruiting officer about his 
prison and Army experiences. About four months after enlistment, 
while at Newport, he was found in civilian clothes, and for this 
offense received a dishonorable discharge ( ?). He then went to 
Providence, R. I., and enlisted in the Army under the name of Her
man Hanson. At Fort Andrews, Boston Harbor, patient was caught 
out again in civilian clothes and got into a brawl with a sergeant. 
Patient stated that the sergeant was drunk and provoked the quarrel. 
As a result the patient was put in the guardhouse and received a 
sentence of six months and a dishonorable discharge. He served 
most of this sentence at Governors Island. .A'.fter being discharged 
he hung around New York City for a week and then went to Roches
ter, .N. Y. This was in May, 1909. Here he worked for a Mrs. l\lc
Cale on a farm, and the following month, June, 1909, he enlisted in 
the Marine Corps under the name of Vilt. He was sent to the Brook
lyn Navy Yard, but got into trouble on account of not having his 
rifle cleaned. He feared that he would be reported for this, and his 
previous frauds might be discovered, so he deserted. He returned 
to Rochester, and went to work on a farm. Soon after, he enlisted in 
the Army, this time under the name of James Hall, but was rejected 
on account of some nasal defect. This was at Columbus Barracks. 
After being rejected by the Army he attempted to enlist in the Navy, 
and was sent to Norfolk, Va. He was here likewise rejected on ac
count of the same defect, and while awaiting his discharge papers it 
was discovered that he had fraudulently enlisted. He was court
martialed and given a year's sentence. This was on November 20, 
1909. 

The patient continued to behave very well and did not display any 
evidences of a psychosis. On a number of occasions he requested that 
he be allowed to return to prison in order to sene out his sentence, 
stating that "he had had enough " and that he felt that he could get 
along all right. Accordingly, it was recommended to the Navy De
partment that he be returned to priion, and he was discharged on 
August 12, 1915, and returned to the naval prison at Norfolk, Vo. 

A letter was received on December 23, 1915, from the commanding 
officer of the mni-ine barracks there which stated that the patient's 
conduct while confined at the prison was "in every respect satis
factory and all that could be desired, being in all respects normal, and 
that he had been discharged by authority of the Secretary of the 
Navy on December 18, 1915, which was prior to the expiration of 
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s sentence, the unexpired portion· having been remitted on recom
mdation of this office for 0extraordinary clemency." On January 9, 
16, a letter was received from Capt. B. S. Hutcheson, medical offi
~ Ninety-seventh Battalion, C. E. F., Toronto, Canada, requesting 
!ormation about a man, James Hill, who six weeks previously had 
listed at Windsor, Ontario. He had appeared on sick parade every' 
ming complaining of vague symptoms, but presented no objective 
ns. When accused of malingering he had related his history. 
,ich led to the above-mentioned letter. The inquirer was furnished 
abstract of the history of this patient, who, to enlist, had only 

mged an " a " to " i " in his surname. In reply, we were informed 
it there was no doubt he was the same man, that he had deserted 
days before, and there had been no trace of him. 
t is readily seen how this individual, as a result of his inherent 
dequacy, seems bound to gravitate to the military service, because 
believes it offers him haven. He is readily enlisted because he 
tears physically fit. 
le no doubt selected· the Canadian service because he had been 
ilully impressed with the possibilities should he endeavor to enlist 
in in one of our own services. However, with him adrift again we 
;t not feel immune . 
. J .-Ordinary seaman. No. 21565. White male. Age 26 years 
ulmission August 26, 1914. 
amily history, as obtained from the patient, is negative. Per
•1 history: Patient was born in Galicia, Austria, February 15, 
8, and is now 25 years of age. His education was meager. About 
age of 12 he was arre.sted for peddling without a license and 

·ed a month in jail. A year after this he was brought to the 
ted States by his family. He worked in a tailor shop for a year. 
n that time he engaged in various occupations until he enlisted 
1e Army February 15, 19()1, saying he did this because he was 
of work. He deserted from the Army because he did not get 
g well and went to London, England, working his passage. 
le there he was atrested for burglary, for which he served a sen
~. Upon discharge he enlisted in the British Army, remaining 
1 years, spending most of the time in South Africa. He then 
1.ed and returned to England, where he worked for a while. He 
returned to the United States, where he joined his family in 
York. While there he was taken by th~m to Bellevue Hospital 

~xamination and was sent to the Central Islip Hospital for th~ 
11e, where he remained four months. He was discharged nnd' 
red to return to his home. He then engaged in various odd jobs, 
>eing able to hold any position very long because of incompb· 

In the meantime his family moved to Springfield, Mass., from 

Digitized by Google 



286 SHEEHAN-THE MENTALLY tTNl'lT. Vol. X.. 

which place he was sent to the Tewksbur_y State Hospital, where he 
remained ~ix months, when he eloped and hoboed his way to Cle,·e
land, Ohio, and tried to enlist in the Marine Corps, but was unsuc
cessful. He then enlisted in the Navy November 15, 1913. He was 1 

sent to the west coast, where he remained six weeks, when be 
"deserted and went into Canada. There he. tried to give himself up 
us a deserter, but the military authorities would have nothing to d() 
with him, so he returned to St. Paul, where he gave himself up ass 
deserter from the Navy. He was sent to the Brooklyn Navy Yard. 
where he was court-martialed and sent to Portsmouth Naval Prison 1 

for two years. 
Medical certificate states: "The father is suspected of being feeble- 1 

minded. Patient has manifested _evidence of being feeble-minded. 
Has delusions of gnncfeur following a period of depression. He is 
apathetic, slovenly, and careless. On August 9 began to laugh, sing, 
and dance and believed himself to be a prince. Developed halluci
nations of sight and hearing. No suicidal or homicidal tendencies." 

Mental examination showed the patient to be accurately oriented. 
Emotional status somewhat apathetic. Insight poor. Sleeps well; 
does not dream. No hallucinations or delusions could be elicited. 
Speech was rather jerky in charcter. He pronounces the test words 
and phrases fairly well. His effort to repeat the cowboy story was 
poor. Special memory fair. Masselon and Ziehen tests were poorly 
done. Calculations were correctly performed. He could not do the 
50-cent problem. Forward nnd backward associations were fairly 
well done. His fund of gel1eral information was very limited and 
he took little interest in current events. The performance of the 
Finchk test was only fair. His ethical reactions were abnormal 

Physical examination showed a spinal scoliosis. Face was some
what drawn toward the left in a frequent grimace. Superficial re
flexes were exaggerated. Otherwise t.he examination was negative. 

The medical record stated that he was admitted to the naval hos
pital at Portsmouth, N. H., on June 26, 1914, because of mental symp
toms, and he was subsequently transferred to this hospital on August 
25, 1914. 

After admission the patient showed no evidences of a psychosis. 
He was clearly oriented, fairly coherent, but his statements were con
tradictory and unreliable. He answered questions in a dull and apa· 
thetic manner, was highly suggestible, and readily attributed dates 
to certain events suggested by the examiner. He said that for some 

·time past he had heard voices which accused him of deserting from 
the Army, and a lot of other things. However, definite hallucina· 
tions could not be established. He did not sleep well. Frequently 
during his examination he burst out into silly. childish. laughter, 
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ritbout any apparent provocation. The patient was placed to work 
1 the )J\undry, where he did qu.ite well. He then asked for limited· 
arole privileges, assuring the conference upon his honor that he 
ould not elope. Although it was believed that he would elope, it 
as decided to try him, as he had not shown any harmful tendencies. 
wo days after this he failed to report at his ward, and nothing has 
ien heard from him since. He was dropped from the rolls with a 
agnosis of constitutional psychopath, unimproved. 

PSYCHONF.UUOSES. 

These have been variously termed the minor psychoses or psy-
1oneuroses. This, after all, is an arbitrary exclusion, for the im
rt&nce of these conditions is relatfre. They often bear a close rel1t
•n to each other lllld are often coexistent, forming a syndrome of 
1ch interest, and a group of disorders responsible for most of the 
;es in officers that come to our attention in a ment.al way. They 
1 chargeable with considerable inefficiency, and nlso cause discom
t .to those who have to live with them. No greater mistake can 
made than to regard these evanescent disorders ns of little mo
ot, for there is always an underlying psychopathic organization, 
. no prolonged manifestation of any of the psychoneuroses occurs 
ess there is some constitutional susceptibility. 
~eurasthenia," which has been termed a disease of "fatigability 
irritability " (Meyer), is not regarded as it once was, and can 
be separated from obsessional states, hysteria, and the anxiety 

roses. Hysteria usually consists of a combination of somatic and 
ital symptoms. It is a subtle arrangement, consisting of two strik
essentials--a perversion of the will and emotional instability-with 
ssociation between the emotional tone and the ideational content. 
re is always impairment of memory and more or less confusion. 
normal mental operations appear to be thrust temporarily into 
>ackground, with a predominance of the automatic over the vol
ry and conscious psychic operations; The resultant emotion 
· creates fear and anxiety. 
ysically these subjects show constriction of the visual fields, 
111arly distributed areas of anesthesia and analgesia, globus 
notor disorders of various kinds, at times even conYulsions. 
~ obsessional psychosis is really an exaggeration of the doubts 
ssed by many normal people. Here besetting and coercive ideas 
which pass the borderline of introspection and obtrude them-
upon the environment. These patients may express fear of 

r contamination, fear of open or closed spaces, and numerous 
phobias. All these forms of mental disorder do not come 

y under the head of insanity, because the subject· knows the 
• 
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nature of his obsessions and their absurdity, yet is unable to escape 
their influence. These besetting ideas enter the foreground.of con
sciousness against and despite the subject's will, with con.sequent 
derangement of the train of ideas, and lastly the subjective conscious
ness of the abnormality. The anxiety that results from the obses
sion may be accompanied by hallucinations and delusions when the 
condition approaches a true psychosis. They are practically the 
expression of degeneracy, and they have a common origin in heredity 
and predisposing influences. The same weakness of make-up that 
conduces to dementia precox may simply find expres.5ion in hysterical 
and obsessional states. This class of individuals is productive of 
considerable damage in the service, particularly as officers. It is 
here ·that we must consider what has been termed temperamental fit
ness, and this question can only be determined under the concrete 
conditions of actual experience. It is found that these individuals 
come into confJict with the conditions about them and to which they 
must adapt themselves if they are to proceed with anything like 
efficiency, and they fail to make this adaptation. They appear to 
be place~ in a situation that is too complex for their limited mental 
equipment, and therefore they can not produce the results that are 
expected of them. There is an inability to "square up with the 
events of everyday life." This depends largely upon faulty and 
erroneous viewpoints, upon vicious habits of thought, and narrow 
and inadequate ideas, false notions and ambitions-in short, upon a 
biased attitude toward the " world of things and events." There is 
a tendency to criticize those about them; this thing and that thing 
nre wrong. Their superiors should have done thus and so. They 
make the greatest amount of trouble for themselves and positit"ely 
insist upon being unhappy and discontented. Rather than to adju&t 1 

themselves peaceably to conditions which they can not change, they ' 
spend their energy in useless conflict. 

This make-up is dependent upon defective education-that is, the ' 
experience preparatory to adult life. This is acquired in the home 
and school, and it is there that the corrections must be made, and 
their lack must be compensated for by what are really reeducati"fe 
measures. 

These individuals can only be eliminated by careful attention to 
their life history, and if it is found that they have .always manife&"ted 
on abnormal character of reaction, which has persisted in the service, 
it may be concluded that it is" constitutional," as King (16) states 
"an abnormality of make-up." They should be passed upon by 
boards of medical survey and discharged for disability not in the 
line of duty . 

• 
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EPILEPTICS. 

Epilepsy is chargeable with a considerable number of admissions, 
.d also damage, as is shown by the following figures : 

1910 I lllll • 

!lssfons ••. ••• .• •. : . • ~~.~.~.~.-~~.~- . -~ 1------;-
•lided. . • • • • . . . . . . • • . . . . . • • • . • • . . . • • • • . • • . . . • . • • • 64 69 
oberolslcltdays. ... .. ... . . .. ...... .. .. .. . .. .. . . 1,841 2,367 

11112 

87 
64 

2,609 

1913 I 1914 

JOI 88 
62 68 

2, 710 3, 574 

In all armies it is a prolific source of admissions and disabilities, 
mbering as high as 28 per cent of mental cases during war, so it 
;een that these indi vidnals are especially undesirable during times 
stress. 
n the United Stutes Army during the period from 1903 to 1910 
y ranged from 1.23 per thousand ( 83 cases) to 2.43 ( 159 cases), 
raging 1.97 per thousand, or 120 cases yearly. This disease may 
rery vague in its manifestations. One observer (17) found no 
than 7t per cent in a series of repeated offenders, and considers 

~ the number is probably greater. The epileptic is dangerous. 
motives are unsuspected, and he may suddenly become irrational. 

udden whim or impulse may lead him to commit any deed. The 
rs of consciousness of an epileptic vary from complete conscious-
: to coma, and the question of responsibility is always dubious. 
pileptics are, as a rule, conceited and arrogant. · They prefer 
>lence to occupation. They possess a tendency to lie. True 
itude is absent, and general instability and weakness are pre
~nant characteristics. They are erratic in judgment, lack self- . 
rol, are excessively emotional, and at times given to religiosity. 
~· are fond of notoriety, and use various methods to secure it. 
violent acts of an epileptic are frequently performed during the 
matic states preceding or following a convulsive attack. These 
to be committed in a perfectly conscious and coherent manner, 

n reality this is not so, as when the subject regains his normality 
1 is no recollection of any event that occurred during the period 
e convulsion, after which he is confused, dazed, and weak. All 
do not show convulsions, and many obscure cases have the epi-

~ character and mental symptoms. These are quarrelsome, irri
' insubordinate, and tend to violence and impulsive actions. 
e epileptic may be eliminated by a careful history, with attention 
idences of head injury, a scarred tongue, and the evidences of the 
ptic make-up. To show how an epileptic may get into the service 
)Bowing case is cited briefly: 
W. W.-Apprentice seaman. Case No. 21605. (See fig. 5.) 

e male. Age 18 years on admission September 18, 1914. 
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Fa.mily history: One uncle had tuberculosis. History otherw~ 
negative. Personal history: Patient states he was born in Knoxville. 
Tenn., November 15, 1896. Birth and development were normal 
He began to go to school at 6, continued irregularly for three yea!'! 
nnd reached the fourth grade. Claims he got along all right and 
that he was sociable. Says he stopped school at 10 years of ft~. 

running away from home because he had gotten tired of going"' 
school. He hoboed his way to Birmingham, Ala. Says he did this 
because he had heard the town talked about, and wanted to see it. Ht 
remained there two or three days, during which time he lived by beg
ging, then went to Decatur, Ala., where he got work driving a team. 
He led an itinerant sort of existence in various parts of .Alabanu 
nnd Tennessee, living by begging and working at odd jobs. He 
finally returned to his home town, but said that he did not go to h~ 
family, as he desired to avoid them because he didn't want to gu 
home. Finally he did go to see his mother, and \forked for awhi!t 
on his father's farm, when he decided to join the Navy,_ because ht 
"wanted to see the world." His father approved of this, saymg thal 
if he did this he would know where he was. He enlisted March~ 
1914, and was sent to Atlanta to be sworn in. While awaiting tlu;. 
he hired a horse from a livery stable and went riding. The horse m 
away, throwing him off. He claims to have been unconscious 
nbout 20 minutes, but can give no exact idea as to the length of time. 
He says his head was not cut or bruised. He came to and had s 
headache for about 10 hours afterward, which gradually got ~
ter. However, he says that he was able to get up and find the horx 
which had wandered about a mile and a half .ip the road. A wttt 
P.fter this injury he had a convulsion, felt sick and dizzy, and t~ 
became unconscious, but did not bite his tongue. After the con
vulsion he fell asleep for two hours. Following this he could 
not sleep and walked the floor in the dormitories. He was ordere.J 
to go to bed but refused to do so. Was finally placed in bed by for1-e. 
He did not inform the medical officer or the naval authorities of rhu 
action nor of the convulsion, as he stated he knew this would prewr,1 
him from being admitted to the service, as a man had been rejected 
for this reason a few days before. He was sent to Norfolk, Va .. t 
the training station, and while there he had another convulsion. H 
was sent to the hospital where he had about one convulsion a \Wr 

for four weeks, when he was sent here. 
Medical certificate states: "The first symptoms became manif 

August 20, 1914. Acted queerly, had delusions and was depr -
Present symptoms: Delusions of persecution. Maniacal at tiin~ 
very irritable, and refuses to eat or talk for days at a time. Proh-.i~·, 
cause-heredity and change of environment." I 
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mtal examination: Patient is well oriented. Emotionally is 
~r apathetic, has good insight, sleeps ·well, claims he does not 
n often, but when he does his dreams are unpleasant. Last 
n was that he ran away from camp and they were catching 

No hallucinations or delusions could be elicited. Speech is 
111. Repeated the cowboy story fairly well. Special memory 
were well done. Masselon test was well given. Ziehen test 
well understood. Calculations were poorly done, his answers 
only approximate. Forward and backward associations were 
t all correctly given. General information was poor, knowl
~f current events was limited. Finchk test was poorly done. 
~1 reactions were normal. During the examination patient was 
ire, but sluggish. He answered questions willingly but slowly. 
~sitancy seemed to be due to ignorance. · 
sical examination: 'Patient was somewhat pigeon-breasted. 
J arch high and narrow. Examination otherwise negath-e. 
ical record btates: Admitted to the sick list August 20, 1914. 
d been acting queerly for several days; refused to eat; saw 
1ary things. He was depressed at times, excited at others. 
s extremely dull and stupid, would not talk, and it was im
e to get any history from him as he would not answer ques-
He continually repeated the word "sick." Examination 

to revenl any physical condition. August 26 patient still 
I to talk; but ate and slept well. At night he would be found 
on the edge of his bed, and he asked for a rocking chair, 
he coul<l sleep better in it than in the bed. This was the only 

1e said since admission. On August 30 he showed some delu
September 2, became maniacal, threatened everyone who came 
im, broke up his mess gear. Used profane language. Sep-
17 was transferred to this hospital. 
ently here we have a psychosis associated with epilepsy, and 
·stion of line of duty is not at all clear. He probably was 
eptic an<l had been for some time prior to enfo,tment, and 
iined the traumatism as a result of a con\'ulsion rather than 
epsy as a result of the traumatism. He is ratlier stupid and 
ntly a rathe1• inferior type of individual. 
)atient continued to have convulsive attacks at about weekly 
s, but these were not severe and he rapidly recovered from 
owing confusion. He was discharged from the hospital into 
: of his father on April 3, 1915. 

SYPHILITICS. 

er ( 18) has stated that a large part of the syphilis of the 
:; contracted prior to enlistment. It was found that 16.77 per 

Digitized by Go 



242 SHEEHAN-THE MENTALLY UNFIT. Vol. X. 

cent of recruits gave positive Wassermann reactions. These did not 
display any clinical evidences of syphilis, and were unrecognizable 
at the usual physical examination. It is considered that· about 20 
per cent of the applicants for enlistment are syphilitic. It has been 
estimated that 5.46 per cent of the cadets at West Point are probably 
syphilitic, and that 30 per cent of the white males in the Government 
hospital (19) have syphilis, and that at least 10 per cent of the in· 
sanity here is directly due to syphilis. Of the Navy insane 7.69 
pet· cent are known as syphilitic and 10.44 probably syphilitic, 
making a total of 18.13 per cent. In the Navy 13.63 pet· cent of 
the cases of " insanity " are directly due to syphilis. 

Leaving out of account the multiplicity of other disorders that it 
may lead to, it is important to detect syphilitics who apply for en· 
listment in order to exclude a likely source of mental disease. It 
is even more important to reject syphilitics who are candidates for 
a commission, as the manifestations of syphilis that indicate aneurisru, 
locomotor ataxia, and paresis are late in development, so that there 
is a tendency to retire these cases as in line of duty. 'One can nem 
predict when mental symptoms will occur in a syphilitic, and under 
the stress of war conditions he is likely to break down; so we 
have the possibility, in time of war, of a battleship being rom· 
mantled by a paretic. Steir (20) says those who have had lues, 
especially of long standing, are particularly prone to mental di;. 
ease in time of war, and White (21) has said no man who has a 
positive Wassermann should command a ship. Recently three offi· 
cers continued in positions of importance after they were manifest· 
ing undoubted mental symptoms. 

At present there are still remaining in the service at this hospital 
3 officers and 15 enlisted men, and of these the 3 officers and 8 of 
the men are here because of syphilis, with one more of the latter 
having syphilis, but this is not the direct cause of his mental disorder. 
So it is readily seen how important a factor we have to contend with 
in this disease. 

It would be desirable to have a ·wassermann made on all recruits 
after they reach the training station, during the recommended proba· ' 
tionary period, on all midshipmen at the Na val Academy as a part of 1 

their examination for a commission, and as a safety measure upon I 

all officers as a part of their examinations, both upon entrance from 
civil life and for promotion. · 

To show how soon a syphilitic may come to our attention in a 
mental way the following case is abstracted : 

B. F.-Coal passer. Case No. 22401. (See fig. 6.) White mnle. 
Age 25 years on admission October 30, 1915. 

Family history obtained from patient: ~other is easily atfec~ 
by heat. One uncle committed suicide. Otherwise negative. 
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Personal history: Patient was born January 17, 1890, in Newark, 
J. Went to school at 8 years of age, and attended for seven years; 
t.es he .always just passed. He did not care much for school. He 
sin the fifth grade when he finished; failed of promotion in his 
~ class. ;At the age of 15 he went to work as carpenter's appren
i, receiving $7 a week. After eight months he recei,·ed a raise of 
" week. He did not tell his father of this, but kept it for spend
money. When his father found it out he threatened the patient, 
>then ran away from home. Says he went to West Point, where 
;ried to be a. cadet, but ended by taking a job as waiter in the mess 
1, receiving at first $18 and later $23 a month. He remained there 
r a few months. He then hoboed his way to Indianapolis, where 
~ot a job at $3 a week. He did not keep this long, but went to 
k on a lake steamer plying between Buffalo and Detroit. He 
1 drifted to Wyoming, working for several years on ranches at 
:es varying from $30 to $45 and his keep. Says he never worked 
· three or four months on any one job. Last fall he went to the 
•est fields of North Dakota, and after being there 10 or 12 days 
t to Minneapolis, where he worked in a restaurant for a month, 
>wing which he enlisted in the Navy. He was sent to the Great 
es Training Station, where he remained for six months; then 
sent to the U. S. S. Michigan, where he remained for three 

tbs, when he had an argument in the fireroom, and because of 
was sent to the Philadelphia Naval Hospital, subsequently com
b.ere. 
resent illness: Says he got into an argument aboard ship. He 
not want to leave the fireroom, saying he got" crummy, foolish, 
iy, and funny," and lots of the fellows were jeering at him. Says 
lt down and would not do anything. They called him "soup." 
ien a man's the cheese he don't like to be called the cheese. They 
d me Bessie. A man named S-- aboard ship acted foolish. 
tsked me to come over and lay down by him. This man S-
d me Bessie." By calling him these names he thinks the men 
intimating that he was guilty of various perverted sexual acts . 

. tient was admitted to the hospital on October 30, 1915, and 
>lied readily with the routine procedure. Says he had been 
ned in the brig because he had trouble with a. man named S--, 
called him bad names. He did not pay any attention to this 
who got mad at him and took his revenge by calling him 

te, "to make a woman out of him." He says that on shipboard 
person does not like another he tries to make a. woman out of 
that is, a sexual pervert. The patient never liked this man 

-. No hallucinations or delusions have been formed by the pa
in his present environment. He states that about a year ago 

~ in North Dakota he had a venereal sore. Three or four months 
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later a fine rash appeared on his abdomen. He states that he took 
treatment for this condition. He does not believe he is crazy, but 
states that he has not a very keen mind. He says he is no different 
than he has always been. Says he would like to .be discharged from 
the Navy, and in almost the same voice states that he wants to finish 
out his enlistment so that he can go home, because he does not want 
his people to think that he can not work out his full time. Says he 
is sad and depressed because of the fear that he will lose the regard 
of his relatives on account of his illness and his being discharged 
from the service. He does not believe there is anything wrong with 
his mind, and says he does not see how the Navy can figure out in 
19 months what he has been unable to determine in ~6 years. He 
is correctly oriented in all spheres. He believes that there are sev
eral crazy people in the ward where he is, and he does not think 
it was right for him to be sent here. He states that he merely sat 
down on the deck, and was quiet and would not think. He says, " I 
would not think until they stopped believing that I was a pervert." 
He says th_at everyone in the fireroom was crazy, because all the 
firemen on the ship tried to put out the fires with coal, while lie just 
sat around, and they thought he was crazy, and he might have acted 
quiet in order to be like the rest. He says if he is allowed to leave 
the hospital he will leave the United States forever. Says he is 
depressed and believes he will be so all his life. He says that one of 
the nurses in the Philadelphia hospital was put up to make love to 
him. He is very accessible and is inclined to be emotional when 
questioned regarding his present difficulties. Says "I haven't got 
any troubles, only I am crazy, and I want to get out of here." Hallu
cinations and delusions are denied, but he says he has been asked so 
many times if he hears voices that he thought he may have, but now 
he knows he has not. Insight and judgment: Says there is nothing 
wrong with his mind; in fact, he has not a doubt of it. Thinks he 
might be crazy before he leaves. He says the Navy got him here 
for three years; that he will leave, money or no money, and will geta 
way to escape. Habits and character: This patient for the past 10 
years has been a wanderer, never remaining in one position very 
long. Admits using alcohol, but says that it makes him sick. While 
nt the training station he was not apt, was insubordinate and cre
ated disturbances, and was confined in the brig. There is no doubt 
that he has been frequently guilty of perverted sexual practices. 
He is well oriented, his memory for remote events is good, and is 
especially good for recent events. Special memory tests were well 
done. His fund of general information is quite complete. Was 
able to perform the intelligence tests, and understood the Ziehen test, 
and also the Finchk test. He gave the forward and backward nsso· 
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. tions correctly, and performed the required calculations: His 
1ical reactions were indecisive. 
l>hysical examination was negative except the evidences of a scar 
m the penis, the presence of a facial asymmetry, and a slight 
ech defect. Wa~rmann reaction with the blood serum was double 
s. 
[ere we have an individual who is unquestionably of a psycho
lllc make-up, and in whom syphilis was the determinant of the 
~hosis. 

ALCOHOLICS. 

lcohol has ceased to be as important as formerly in the direct 
ation of mental diseases, and it is not often now that it is the 
factor in the production of a psychosis. In going over the his
of cases (22) it is ascertained that the drink habit leading to 

10lic "insanity" is always formed early in life. The average 
tion of the habit prior to admission to a hospital for the insane 
: years. The liquor principally causing "insanity" is whisky. 
er regular or periodic drinking may lead to a psychosis. A fixed 

of excessive drinking, with frequent intoxication, precedes 
nental breakdown. The deterioruting effect of the alcoholic 
is reflected in the occupational inefficiency. The physical health 

paired in about 40 per cent of patients. The use of drugs is a 
gible factor in the production of alcoholic psychoses. 
normal mental conditions cause excessive use of alcohol in some 
, especially in epileptics, psychopaths, and dementia precox in
uals. Alcohol leaves its mark upon its victim, and it is usually 
to exclude the chronic alcoholic. In alcohol we have an excellent 
ion of the mental resistance and stability of the individual, 
lothing better shows up the unresistive types. It would seem 
ble to utilize this _determinant for eliminating in times of 
the inadequate individuals who will break down in time of 

This can be accomplished by allowing alcohol to show up 
who can not handle it, and, therefore, themselves, thus reveal
teir inadequacies, instead of deluding ourselves that we have 
ble the services of those who will prove dependable. 
e may be quoted the history of a rather typical alcoholic : 
.J. W.-Coal passer. Case No. 21574. (See fig. 7.) White 
Age 28 years on admission August 29, 191!. 

iily history: Father was a morphin habitue and addicted to 
.J. 'Vas regarded as eccentric. One sister is considered queer, 
1d considerable marital trouble and is exceedingly jealous, 
. according to the patient, is without basis. One maternal cousin 
· an inmate of the New York State Hospital (for the insane) 
fa.Jo, N. Y. 
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Personal history: Born in Buffalo, N. Y., October 25, 1885. Edu
cation up to one year of high school. States he got along well and 
was sociable. Left school to go to work for the Lackawanna Steel 
Co., where he averaged $110 per month, and remained there for 
three years, giving as an excuse for leaving that his health was poor 
and also that the steel plant was a great way from his home. He 
was out of work for about two months, when he went on the road 
for a grocery house, receiving $18 a week. Remained there for 
three years, and left to go on the road for a.soap dealer, because he 
thought the opportunity was better. Here received $75 a month 
and his expenses. He worked there about two and one-half years, 
and left because he had been drinking considerably and had gotten 
careless in his work, but says he was not discharged. Cluims he had 
a difficulty, which arose over the fact that he had made an error of 
50 cents in the sale of some goods, and tliis was deducted from his 
salary, which made him angry and he quit. He was out of work for 
about four months; then secured employment with a packing com· 
pany as soap salesman, receiving $18 a week, and held this for se,·en 
months, then left because he was drinking. He was idle for almost 
a year, and then was told he would have to get out of his family's 
house. He decided to enlist in the Navy, which he did at Buffalo, 
N. Y., on July 21, 1914. He did this on the advice of his brother, 
who was already in the service, thinking by ~o doing he could avoid 
drinking. He had use<l whisky to excess for 10 years. He belieres 
he has had syphilis, and was treated for this for two years; but there 
seems to be some doubt about this. His .. Wassermann of the blood 
serum was now negative. Ten yeal's ago he sustained an injury to his 
head by falling off a lumber pile and was unconscious for 20 hours. 

Medical certificate states that he had been an inmate of Providence 
Retreat, Buffalo, N. Y., where he had taken a cure for alcoholii:m. 
He is verbose, somewhat delusionary, and has had hallucinations. 
Made two attempts at suicide. Probable cause, heredity and alcohol. 

Mental examination was negative. The special tests were all well 
performed. 

His medical record stated that he was admitted to the sick list on 
July 26, 1914. Had been drinking considerably, and could not sleep. 
About 8.30 p. m. he was found running about the deck, and insisted 
that enemies were after him to cut his throat, and that he heard 
voices, and had committed a wrong for which he would have to for· 
feit his life. He was transferred to the Naval Hospital, Ne'v York, 
where he continued to have about the same symptoms, which re· 
suited in his transfer to this hospital. 

After admission the patient behaved quietly and orderly, and did 
not occasion any trouble. He assisted with the ward work willingly 
and quite efficiently, and did not violate any of his privileges, with 
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~xception that on January 30 he was found under the influence 
cohol, which he acknowledged having obtained from the medi
closet in one of the wards. As result of this he became excited, 
d, and attempted to assault the attendants and physicians. 
· this time he apparently returned to his normal condition, and 
1s discharged from the hospital on April 23, 1915. A short time 
this he was returned to the hospital by his mother, who stated 
1e had been drinking, and desired to return to the hospital. He 
~tained here for about a month and again discharged. 
~e is a patient who admits having used alcohol to excess for 
.l years, often as much as 30 or 35 glasses of whisky a day. He 
a history of having been in two hospitals for mental disease, . 
( having taken special treatment for alcoholism; also gives a · 
Jle history of syphilis. He makes the general impression of a 
c alcoholic. 

DRUG ADDICTS. 

gs in themselves are not frequent causes of insanity in the 
, but, aside fro~ that, are productive of considerable trouble. 
1lieved that many men form the habit after enlistment, through 
tion with those already addicted, either among their ship
or with women of the underworld, who are notoriously prone 
~ habits. In one or two centers this might almost be termed 
c. In Philadelphia cocain addiCtion is especially prevalent, 
11 Boston, and Portsmouth, N. H., the heroin habit is noted as 
tt. Morphinism is not as common. With this latter we have 
of attention, particularly in the realm of sense observations. 
1ical sense is dulled. The habitue is unable to discriminate 
. He is impulsive, while his will power is lost, and his con
r his impulses therefore lessened. He is subtle and conceal-
1 is likely to be dominated by unforeseen impulses. His re-
1ity is impaired, and he is constantly doing and saying things 
1ort of which he does not comprehend. The tendency to 
almost pathognomonic. 
iism has apparently been widespread in the service. It is 
ly taken by snuffing. It causes fairly definite symptoms, 
ess, insomnia, and anorexia. There is a tendency to elation, 
su11enness; there may be hallucinations and mild delusions. 
ly there is tremor, exaggerated reflexes, incoordination, 
ic twitchings, and even convulsions. Owens (23) has called 
t fo the characteristic ulceration of the mucous membrane 
!tSal fossro as an aid to detecting suspected cases. Heroin 1 

Jffed also causes inflammation of the nose. 

n ts called to au abstract or an article on heroin babltu4!s in the U. S. Naval 
lletln, January, 1916, p. 129. 
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In conclusion it may be stated that-
1. Dementia precox is by far the most important mental Jisei; 

with which we have to contend. 
2. Feeble-mindedness in itself is not a serious factor. 
3. Drug addictions rarely cause mental disease in the seni~ 
4. Alcohol has ceased to be important as a direct cause of men1 

diseases in the service, but it is frequently a contributing factor; 
their production, especially when associated with syphilis. 

5. Syphilis causes considerable damage. It is the cause of l1lll 

of the mental disease in officers and men of long ser,·ice. Mei 
should be taken to prevent the risk of having a syphilitic in 11 po 

. tion of responsibility, especially during the stress of war. Ir 
urged that more effort be made to acquaint the officers of the ~a• 
also the midshipmen, with the widespread damage of this di_'l1 
extending as it does for years after the initial lesion, and oti 
culminating in hopeless dementia. 

6. As the examination at enlistment does not permit the exrln•t 
of all unfit, it is considered that a probationary period, say, oft~ 
months at a training station should be required before the cotq 
tion of the recruit's enlistment. This would give opportunity: 
examinations to be made, and above all, to observe the indirid~ 
reactions tlo his environment. j 

7. The history of the candidate's life-that is, a cross section 
cr.reer-gives the best information on which to exclude then• 
sirable. It would be well, while the need of men is not prei'sllf. 
require candidates to provide credentials giving information of1 
l<ind. Many patients here are found to have been inmates of irti 
hospitals prior to enlistment, and this fact is frequently e;, 

11scertainable. 

I. Bleuler. Schizophrenia. AshafTenburg's Hnndbuch der Psy<'hintrit·. I 
2. Meyer, Arlolf. Dementln Precox: A Monograph. Meyer, Hoch and l!! 

UHL 
a. Southard, E. :K A Studr of the Dementiu Precox Group in the I.id 

C ~?rtaln Cnses showing Anomalies or Scleroses In pnrtlculnr Brnln R..: 
American Journal of Insnnlty, J\Iny, 1910. 

4. Southnrd. E. E. Cortex Lesions In Denwnt in Precox. Contributio"' 
sn<"husetts State Board of Insnnlty, 1914. 

5. Holmes. The Relation between Dementia Precox ond certain · 
A mines. ',Journal Cllnlcul Medicine, .June, 1915. 

G. Lu<llum and White. The Thrmus nnd Pltultnry in Dementia Pr 
A111crlcan .Journal of Insnnlty. April. 1015. 

7. J\leyer, Adolf. J<'undnnwntnl Com·pptlons of Dementia Pre<'OL f.I 
Mc<llcnl .Journnl, September 29. 1906. · 

8. Hoch, August. Constltutlonnl }<'actors In the Dementia Prero:i: G 
IC<>vlew of Neurology nnd Psychiatry, August, 1910. 
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001. . 
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. 1913. 
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Ij, Nitsche and Wllmaims. Prison Psychoses. Nervous and Mental Disease 
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16. Klng. Mental Disease and Defect In United States Troops. Bulletin No. 
lrar Department, March, 1914. 

i. Healy, William. Modern Treatment of Nerrnus anll Mental Diseases. 
1fte and Jelllfl'e. Vol. 1. 
B. Vedder. Prevalence of Syphilis In the Army. Bulletin No. 8. War De
truent. 
I. Hough. Prevalence of Syphllls among the Inmates of Government Hos-
1 for the Insane. Jour. Am. Med. Assn., p. 9i2, 1914. 
). Steir. l\lllltarllrztliche Zeltschrlft. 1908 u 1907 . 
. White. The Appllcatlon of Psychiatry to certain Mllltary Problems. 
:ure U. S. Naval War College, 1913 • 
. Pollock. The Use and Ed'ect of Alcohol In Relation to the Alcoholic 
:hoses. State Hospital Bulletin, August, 1915 . 
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GJlEATEB l'IELD OP ACTIVITY POR MEDICAL OPPICERS OP NAVY 
YARDS. 

J . BLAC'K wooo, l\ledlcal Inspector, and W. H. BELL, Surgeon, Unlt~d States ~a\·y . 

rhose who have watched the development of naval conditions 
re and are cognizant of the advances in preventive medicine. 
who are appreciative of the meaning of both, can not be obli,·i
o the importance of careful sanitary supervision of yards and 
'ns. By General Order No. 16, March 1, 1906, 1168b, medical 
rs are made responsible for a watchfu]ness over those matters 
l may directly or indirectly be prejudicial to health, and they 
:tpected to keep the comm.anding officer informed and to guide 
n the rectification of existing conditions. In this respect the 
1ly reports ha,·e a definite value as a means of fostering snni
wakhfulness, of keeping the commandant and the bureau in 

with matters bearing upon health, and of continually em
r.ing the necessary improvements, but it was not the bureau's 
ion in recommending, or the department's intention in pro
tting, the regulation that it shou]d relieve medical officers of 
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the logical procedure of bringing pressing matters to the atttntioc 
of the immediate authorities whenever and as often as they might 
arise or come to notice. As a mntte1· of fact, there should be t ' 

delay in seeking to correct a sanitary defect. These matters sho~;i 
not be allowed to accumulate on memoranda and be brought to tL• 

notice of commandants for the first time in the monthly repo • 
These reports ought not to be the month's accumulation of obseni· 
tions, but rather a review of the sanitary work for the month, ll" i ~ 
a reiteration of those urgent matters which have been the subject o'.i 

recommendation but which have not been acted upon, and additi001i; 
recommendations concerning any new matters that may have jlNI 
come to light. The bureau desires to be understood as wishing rn 

conbibute the very best that it may toward the successful admir.~ 
tration of every naval command, and, in return, it only asks the ~: 

· operation of the yards and stations in carrying out the dictate>" 
preventive medicine. 

"Success in these aims depends to a great extent upon an 1mil; 
standing and assistance from such sources, and in order to en ; 
the support of commanding officers, observed sanitary defects wit · 
the realm of their jurisdiction must be brought to their attent 
not in the form of a criticism at the end of each month, but a~ · 
formation to be conveyed from day to day, or as opportunity oo: 
and connyed in such a manner as to evince a spirit of good f ; 
and honest purpose. This is the type of official intercourse w · 
fosters a cordial relation and begets mutual confidence. It ~ 
method of procedure which offers greatest promise of attention· 
important matters and insures the correction of existing deft.. 
within the means at the command of this particular authority ll 
according to the ideas of his sanitary adviser." 

The above quotation from the Annual Report of the Su 
General, United States Navy, for the fiscal year 1909, in genenl e 
presses our view of the proper principles underlying the reh 
between the commandant of a navy yard and station and his med· 
officer. It was written ns an exhibit of the bureau's general r~i 

in the hope of guiding medical officers concerned to an eff ecfo·e I 
formance of their duties, and for the purpose of acquainting p 
and future commandants with the d~sires and aims of the ruetli 
department. It has been interesting to observe the practical app 
cation of what, at the time of writing, was merely a theol'\'t i. 
conception. Briefly, the conception contemplates a broadened · 
of usefulness for the medical officers of yards; a~d the manner of 
obsenance and development, first at the Norfolk Navy Yard. s 
now at the Philadelphia and Boston Navy Yards under command~ 
of quite different temperaments and ideas~ has been attended ui 
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such uniform success in point of both harmony of action and service 
results that there is undoubted justification for presenting the details. 

Before discussing the various elements entering into the scheme 
>f navy-yard service, however, it is timely and proper to make a few 
:enerlll obser\'ations. 

Nothing that has been or is being done is in default of c·omplianl"c 
rith the N11vy Regulations and Instructions und l\fonual for thb 
[edicnl Department, or in substitution for any provision thereof. 
'hese books represent 11 codification, we take it, of the most salient 
equirPmmts in the interest of uniform netion. ndministruti,·e har
~my, and serYice efficiency, bnt, large and <'omprehensive as these 
ioks apparently are, they do not and should not attempt to, and 
uld not successfully define the duties of a pnrtieular office in more 
tail than is necessary to indicate a conrse and pro\'ide a basis for 
>perath·e effort. Much is everywhere properly left to the initinti\'e 
d rl'sourcefulness of the incumbent of that office-his nrea of dis
tion-and it is by ntilizing the latitude of this area for useful 
rice to the full, quite as much us through nny other means, thnt 
possibilities of the office nre rounded out, the intere~ts of the 

dr.e are advanced, and progress is made. Tlwre is no need to 
merate all or cite any one in pat1icular of the se,·eral spe<'ific or 
eral provisions set down in the books mentioned, for these are 
lys available for reference, but we belieYe we nre right in saying 
: they are not restrictive in the sense in whi<'h we are <fo·· ~ussing 
[I, and . are broad enough to admit of almost any innovation 
1in the scope of medical department uctiYity, cnkulnted to en
~ its usefulness as a coordinate branch of the NaYy. 
1e aim, therefore, will be to show what use has been mnde of this 
to secure a degree of efficiency in the medical depnrtment of navy 
• n·hich would express something more than just" well enough," 
~ordance with the provisions of the United States Navy Regula
and Instructions and the Manual for the Medical Department of 
Tnited States Navy, and to demonstrate the opportunities in 
yard duty for usefulness to the seniee at large. 
nust be recognized that success in this direction is dependent 
~hree primary factors: (1) An effecth·e organization nnd daily 
istration of the medical division, even though small; (2) a 
'gh .knowledge of conditions in the yard nnd those outside (in 
y and its environs) which influence local conditions, or which 
1e taken into account in bringing about desirnble changes; nnd 
type of official intercourse with naval and civil authorities 
fosters cordial relations and begets mutual confidence. 
first of these is necessary to avoid the haphazard conduct of 
;ibilities, and as the basis of an ability to meet all possible 
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demands in the smoothest, most expeditious, and thorough manner, 
and thus to contribute the department's proper quota. to the success 
of the command. 

The second is necessary as the basis for an intelligent supervision of 
sanitary problems and health conditions and as a prerequisite to the 
suggestion of sanitary rules or reforms. It would be idle to sit down 
in one's office and formulate an ideal proposition in any given direction 
and complacently plume oneself that one's duty had been done. There 
are various circumstances and considerations which bear upon every 
contemplated reform to which one's attempted solution must be ad
justed without necessarily quashing its feasibility. If a desirable 
and necessary advance can not be made in what seems the ideal way. 
some at least temporarily satisfactory alternative can be found to 
meet the requirements and accomplish the desired ends. It is the 
medical officer's duty, after first acquainting himself with the diffi
culties and learning the financial possibilities, if money is involved, 
to exercise his ingenuity in finding a way to make his recommenda
tions practical. One executed reform is worth a dozen filed away, no 
matter how perfect in conception and necessary they may be, whil'h 
are unacted upon because of their Utopian impracticability. 

The third factor is necessary in order to avoid friction, that 
greatest of all blocks to progress, and to either gi,·e one a free hand 
or insure that degree of cooperation which will bring the quickest 
and fullest results. A spirit of reciprocity must obtain, and an 
understanding agreement as to purpose must be reached between , 
the naval authorities, or the civil health authorities, as the case 1 

may be, and the medical representatives of the navy yard; and 
it is always possible for a naval industrial plant to do much in 
the interest of a city's health, just as it is for the city to be of 
great assistance to a naval community. If a disposition to honest 
reports and frank dealing exists, almost any situation can be han
dled and any requirement compassed. In the effort to make the 
office of the medical officer of the yard all that it may be his inter
course on all sides should be gm·erned by tact, adjusted to the 
personal susceptibilities of the individual addressed or dealt with, 
by patience in the face of inevitable difficulties, by ingenuity in 
circumventing obstacles, by persistence in the effort to secure resul~, 
and by unlimited interest and energy in seeking out and executing 
beneficial reforms, not in a busybooy sense for the sake of reform. 
but for the sake of the benefit where improvement is really indicated. 

Where does the medical department of a navy yard stand in 
relation to all that goes to make a large naval station, and of which 
it is a part-not in a physical sense, but from the point of view of 
helpful service? 
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)n the one hand there are the other departments of the yard, 
i1 of which, in general terms, is separately housed and employs 
reater or less force of civilians-men who live outside but come 
, the yard every .day to work; the families of officers residing 
1in the yard and their household employees, for, from the health 
tt of view, it is impossible to disregard domestic servants; the 
ine barracks; and the ships stationed at the yard or visiting it. 
n the other hand there is the adjacent or surrounding civil 
1nunity and the naval hospital. 
e are disposed to think that the medical department of the 
on stands in a position which is central to all of these and in 
1itary and health sense is the integrating factor. .At all events 
~ is a very real though perhaps hitherto undefined relation he
n all these elements and the yard dispensary which can be 
~d to good advantage, and an analysis of it will display the 
rtunities and the idea which should animate medical depart
acti vi ties. 
'St of all there should be a code of sanitary rules, standardizing 
:ontrolling all the routine requirements having to do with clean
; and health which are inseparable from every fixed community, 
ding garbage, refuse, and manure disposal, the care of the 
i, and the cleaning of toilets, etc. If such a code is not in 
illce it should be prepared, either in toto or by gathering to
r scattered existing rules and supplementing them in accord
with the needs of the particular station. 
regards the civil force during its working hours, medical de-

1ent concerns properly overspread practically every department 
~yard both in daily direct service, such as sanitary and hygenic 
,fuJness and interest in the "safety first" idea, and in its direct 
lSional reli~f and assistance in the event of personal injury or 
emergency. In addition to the extent to which civil employees 
t by the general sanitary accomplishments in the station at 
they benefit by th9se measures directed specifically at the build-
1r immediate locality in which they work and by the rules de
l and vigilance exercised to prevent the spread of contagious 
'ectious diseases, and to insure a wholesome supply of milk 
her foodstuffs. A large proportion of the civil employees buy 
~ from vendors permitted to do business within the yard. 
·egards families and their servants and service personnel, they 
~luded in the considerations which have led to the provisions 
mentioned, and they benefit directly or indirectly from them. 
lition the members of the various households on the Govern
·eservations and the personnel of the marine barracks and other 
rnds, which immediately concern the medical officer of the 
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yard, are cared for in illness, and guided in the preservation of health 
by vaccination and timely advice agaiµst seasonal dangers and specific 
sources of infection. In this connection the more or less intimate 
contact of servants with the members of the families by whom em· 
ployed and their frequent comings and goings, or periodic visits in 
off times to localities often of questionable healthfulness, constitute 
a real danger to the naval community, and exact consideration in the 
interest of thorough medical watchfulness to see that a contagion or 
an infection does not slip in unawares and establish a disease which 
might seriously complicate official int.erests. Although an important 
possible source of trouble, they are in the background, as it were. 
and easily lost sight of in the problem of preventive medicine. 'Vhen 
we are really civilized, the health authorities of cities will give prac
tical expression to their recognition of this fact by affiliating munici
pal medical examiners with every employment agency. The present 
omission of such wise provision we attempt tactfully to supply to 
the extent and in such a manner as the susceptibilities of the indi· 
vidual make possible, no official exactions being possible owing to 
the great difficulties that already complicate the ser\"ant question in 
a place so remote from the center of things as most navy yards. 

But it may be pertinent to remark that already in New Yor~ 
Boston, and Philadelphia a number of hotels and restaurants will 
not employ waiters and cooks who can not furnish a certificate from 
certain designated physicians as to their absolute freedom from com· 
municable diseases. This practice is growing rapidly, so that the 
applicants voluntarily submit themselves for these examinations and 
certificates before applying for positions. If such advances are con· 
sidered necessary for the safeguarding of the general public how 
mnch more necessary must it be for us in relation to our domestic 
servants, who live in so much more intimate contact with our fami· 
lies1 How many householders know, or have even taken the trouble , 
to ask, whether their cooks and waitresse8 are typhoid, dysentery, or 
epidemic meningitis carriers, or are infected .with tuberculosis, syph· 
ilis, or gonorrhea? .And yet we allow these domestics to handle and 
prepare our food and piny with our children, while we sit supinely 
and either willingly or ignorantly place our lives or health unreserr· 
edly in their hands. 

As regards the ships stationed at the yard or visiting it, they also 
are included in the considerations which have led to the general sani· 
tary conditions and provisions, but they represent quite a ditfere~t 
demand~ as the personnel of these units is cared for by its own med1· 
cal officers, who are usually unfamiliar with the general local condi· 
tions, and withont that special information which is of immediate 
importanre to them in carrying out their duties. 
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The medical officers of ships want to know the potability of the 
1ter supply; the wholesome sources of supply of milk and other 
>dstutfs and anything which affects the general market; the pre
ling communicable diseases and their localities; the venereal dan
'S and other pitfalls, such as the procurability of habit-forming 
1gs irequently associated with tenderloin districts; the availability 
1ospital facilities, and such aids to diagnostic precision as the Was
nann test, the X-ray, and bacteriological culturing, and the local 
'nalities in procuring these; the possibilities of having clothing 
bedding disinfected, and the manner of going a_bont it; the ar
~ements for dental treatments anrl the form of certification pre
nary to such service; and any other professional assistance the 
l is ready to girn, together with those sections or paragraph~ of 
yard regulations which pertain to official matters or procedures 
ng within their responsibilities. This duta we give them in cir
rs or bulletins issued from time to time as circumstances dictate, 
supplemented by briefer notices issued to incoming ships as soon 
tey have moored and communication is possible. · 
te medical officers of ships also want to know what opportunities 
,ocaJity may offer for postgraduate study in one branch or an
·; to see the professional work (surgical or medical) of its dis-
1ished specialists; to enjoy the benefit of association with its 
p of medical men; and frequently direction is sought, either in 
own interest or that of a patient, to a representative of one or 

ler of the various specialties. All this information and more 
llllounce our preparedness to give in detail upon the asking, and 
!e that it is understood that when any information requested is 
1 our possession at the moment desired we stand ready to obtain 
•mptly. 
~propriety of the belief that such duties should be assumed by 
tedical officer of n navy yard is based upon the idea that, as 
ard dispensary is a permanent office and properly in constant 
with everything in the locality which is of interest and value 
iealth, sanitary, and broadly professional sense, it should be 
nter or clearing house for information which it would take 
iedical officer, undertaking to inform himself, weeks if not 
s to learn. A medical officer assigned to duty which is l~ 
nently identified with a given naval station than is the yard 
sary, or which brings him within its boundaries only as an 
it, has a right to look to the .medical officer of the yard for 
iformation and to expect to be relieved of the time-consuming 
ty to duplicate the search that should have been completed 
iefore. Not only should such a medical officer be supplied 
!le most complete data along the lines above indicated, to help 
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him to advise rightly his comm~nding officer how to safeguard the 
health of those under him and to give him a chance for professional 
refreshment, but these data, when concerning a topic subject to 
change, should be kept up-to-date and the medical officer kept in 
touch \Vith local current events or developments through the medium 
of periodic supplemental circulars or bulletins. • 

As regards the adjacent civil community, anything that may be 
done within the boundaries of the Government reservation to per
fect sanitary arrangements and safeguard health can not fail to be 
a most acceptable contribution to the health department of the 
civil community, because such action makes the Navy a welcome 
neighbor, in that it guarantees that the field in which its citiuns 
labpr is freed of menace to their health. Moreover, any reasonable 
sanitary observance which may be insisted upon by the Navy au
thorities is a practical lesson in the process of educating the public, 
and operates to strengthen the hand of the city health authorities 
in securing or winning compliance with up-to-date laws and rules 
in their own territory. 

Again, it is well known that, even in the present state of develop
ment of the public-health conscience, many cities are lacking in 
provisions for adequate sanitary control of the production or prep•· ' 
ration and the handling of foodstuffs of various kinds, as evidenced , 
by the existence of organizations such as the Consumers' Leagut 1 

and civic clubs which undertake to protect the consumer in this as 
well as other directions. It is given to the Federal Government t-0 
lend substantial support to the better element and higher ideals of 
the neighboring community from which food supplies are drawn, 
by reason of. the fact that at any one place the Government's needs 
are sufficiently large to make its patronage eminently worth striving 
for. This is actually the case in practice as well as theory, and the 
Government representatives have but to say that word which will 
make at once for its own interests and those of civil communities. 

It is in this direction also, therefore, that medical officers of yards 
and stations may employ themselves to advantage; and the end has 
been accomplished at Boston and Philadelphia by formulating, either 
independently or in supplement to existing laws and rules or in 
advisement with a branch of the Consumers' League, or other similar 
organizations, a reasonable standard of requirement in accordance 
with modern sanitary ideas pertaining to the arrangement, equip· 
ment, and methods of the establishments of dealers in food-stufs, 
with which all prospective bidders must conform to the satisfaction 
of the medical officer if their propositions are to be considered and 
accepted. With the hearty, intelligent, and efficient cooperation of 
the supply officer at the Boston yard and the purchasing pay officer 
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at Boston every proposal issued in call for bids now bears the fol
Iowing stipulation, and no contract is awarded unless the bidder 
complies with it : 

No award shall be made to any dealer unless the said dealer's establishment 
appears on the approved sanitary list of the Consumers' League of Massachu
setts. subject to the approval of the medical oftlcer of the navy yard, Boston, 
llass., or unless the said dealer's place of manufacture, preparation, and pack
ing, and all appurtenances and utilities JX'rtulnlng thereto shall have passed a 
&tDltary Inspection by the medical officer of the navy yard. Furthermore, any 
and all contracts with any dealer shall be voidable without notice, at the dis
cretion of the Bureau of Supplies and Accounts, If at any time the dealer's 
establishment ls removed from the approved list of the Consumers' League of 
llassachusetts, or if, in the opinion of the medical officer of the navy yard, the 
dealer falls to maintain a satisfactory sanitary standurd. If a dealer declines 
to afford proper facilities for Inspection or hinders such Inspection In nny wny, 
his proposal shall not be considered or his contract shall become void, as the 
case may be. 

At the Philadelphia yard also the supply officer and quartermaster 
of marines are cooperating in the effort to secure the added protec
tion of such sanitary requirements by a stipulation modified from 
the above form to meet local conditions, but quite similar in purport. 

This entails the work of inspection, but it brings a valuable knowl
edge of the industries concerned and promises results that are worth 
striving for. 

As all Government contracts specify the ingredients to be con
tained in foodstuffs, and as all contract foodstuffs are carefully in
~ by an expert before they are accepted, now, with this added 
assurance that it is prepared and handled in sanitary surroundings 
and by cleanly methods we can feel fairly well assured that the food 
for the men of the Navy and those living in naval establishments 
is all that it should be in quality and hygienic value. But there still 
remains a loophole for the entrance of contamination, and that is on 
board ship between the time of receipt and issue for consumption by 
the messes. 

We would therefore like to here interject a caution to the commis
sary and medical departments of cruising ships, to the effect that all 
our efforts may be useless unless the greatest care is exercised in the 
sanitary handling and preparation of these foods after they have 
been received aboard. Space does not permit of our entering into 
details of this matter, bnt every officer on cruising ships, if he ener
getically pursues the lines of preventive sanitation here led up to, 
will undoubtedly find many things to reform, and so contribute to 
the general good. 

Supervision must also be had over the various retail dealers in 
foodstuffs, especially of milk and its derivatives, who seek to do 
busin~ in navy yards, either with the residents or the visiting ships 
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or ci,·il employees, and sanitary rules should be laid down, fixing a 
standard which shall obtain in their establishments in order that 
they may be eligible to a permit, and controlling such traffic in the 
yard. It is a reasonable assumption on the part of ships and others 
that supplies sold within the Government reservation are safe arti
cles of food from the health point of view, and consequently there 
is a moral as well as a sanitary obligation placed upon the yard 
authorities to see to it, as far as may be practicable without giving 
certificate of assurance, that that confidence and dependence is 
justified. 

In addition to these indirect ways of assisting to better municipal 
conditions while conserving the Government interests, there are serr
ices of more hnmediate consequence to both naval and civil commu· 
nities which can and shouhl be rendered. We refer to the procedure 
which may be devised, in obedience to official injunction, to prevent 
the spread of infectious and contagious diseases, and foster the grati
fying possibility of being able each month to report that none of 
the contagious or important infectious diseases originated within or 
was brought to the yard. In perfecting a plan to control the danger 
herein involved, agreement was reached between the cities and yards 
under discussion by which eaeh of the pair in juxtaposition would 
notify the other of its knowledge of any case of quarantinable cfis. 
ease so that proper action could be taken. The yard~s share in this 
arrangement is met by safeguarding the city from any source of 
infection or-contagion which may come under the jurisdiction of the 

1 

Navy by the issue of general instructions concerning such diseases 
to service i>ersonnel and civilian employees alike; by the preparation 
of separate informative circulars concerning necessary precautionary 
measures in each of the several quarantinable diseases, which are 
issued to the civilian employees and any other persons on duty in the 
navy yard, and who, in accordance therewith, are required to report 
if one or another of these diseases has developed in a member of his 
family or in the house in which he is living. This information comes 
to the yard official either from the interested individual in person, ' 
by telephone, or by letter, or from the city bureau of •health by post i 

card, and all cases in the families of civilian employees, officers, or 
enlisted men living in the city, which come first to the knowledge of 
the medical officer of the yard, are immediately notified to the city 
health authorities by telephone and post card. 

Finally, effort has been made to maintain relations of a coopers· 
tive nature between the navy yards and adjacent civil communities, 
both in the actual work of sanitary improvement and in the con· 
sfant exchange of helpful advice and information looking to the 
abatement of any conditions prejudicial to health. This intercourse. 
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longh in some instnnces by letter, i:-; on the whole frl'e 1rn<l in
mnl by telephone, or in person, and both parties benefit. · 
,s regards the nnvnl hospitals, mueh can be and has been done by 
medical department of yards to extend the facilities therein rep
nted outside of its immediate c<mfinE>s, and, also, to protect it 
ri unnecessnrv demands. Both of these services have been nc
plished by th~ dispensaries of the yards under discussion, thro~1gh 
·· assumed enpacity as lmffers or interme<linries. in the onl' case 
ishing ambnlanee schedules and the types nnd tlw hours of out
•nt services offered by the hospital; in the other case focnsing, 
l!f. and clarifying all demands upon the ho~-pital. 
e hnYe attempted in the appendix to present a representative 
p of ynrd medical department publications, by which those 
~sted are informed concerning, and kept in touch with, condi
and occurrences in the locality, and through which, in part, the 
ler field fo1· the medical department of navy yards finds ex
ion. 
1ile in the conduct of the medical departments of the yards, 
1 have been onr respective fields of duty, we have endeavored 
egrate the elements of the service on either side and to recog-
1ur responsibility and render service to both, the hospitals and 
iips are themselves not without certain responsibilities-each 
yards. · 
h hospitnl should advise the dispeusary with which it has 
1n concerning ambulance trips other than those scheduled, and 
·changes in its routine of out-patient accommodations; and it 
I also, as far as possible, make advance announcement to the 
sary of operations to be performed, so that visiting medical 
: may be given opportunity to attend. The question of whether 

such information would be or is made use of frequently 
exercise no influence ii.1· determining a poli<'y of placing the 

;ional advantages of an active surgical clinic nt the disposi
all who may care to avail themselves of them. 

t ship visiting a yard should promptly acquaint the llispensary 
iy case or condition developing on board which might in any 
volve the health of the station, or with any matter of sanitary 
t coming to its knowledge which properly concerns the medi
·er of the yard, and it should also see to it that the garbage 
ruse equipment placed on the dock for its use, and its sur
tgs, are kept in perfect sanitary condition. It should not be 
l·y for the medical officer of the yard to make complaint to 
uch attention, and it is not necessary when the medical officer 
nip is properly alive to the comfort of his ship, as represented 
recency of its immediate vicinity. 
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It would be an excellent practice and a means of gathering up 
many otherwise loose ends if medical officers of ships visiting nary 
yards would, as soon as possible after arrival, get in personal touch 
with the medical officer of the yard, to advise him of conditions 
aboard ship and to acquire a broader and more detailed view of 
the station and its vicinity than it is possible to give in a written 
communication. 

In the offices of the medical officer of the yard at the Boston and 
Philadelphia yards are displayed large maps of the city and its 
suburbs, on which, by the aid of colored pins, the exact location of 
all conununicable diseases is definitely shown; and, as this is kept 
posted daily by means of reports from the various boards of health. 
it furnishes an absolute guide to anyone wishing to know the health 
situation. This map was originally planned for the benefit of 
visiting medical officers, but has been found of great value also for 
the tracing of diseases among the civil employees and others attached 
to the yard. 

It is manifestly impossible, in view of the many other demands 
upon his time, for the medical officer of a yard to have such constant 
or frequent supervision of the innumerable matters and features 
of sanitary moment connected with a large station as is desirable 
to maintain the best conditions at all times. Under exis~ing cir
stances the medical officer has no official assistance in these direction~ 
A sanitary inspector could be employed to great advantage, but in 
the absence of such a representative of the medical department who 
could give his whole time to field sanitary work of varied character, 
the services of the master of the yard or foreman of yard laborers. 
if he has any genius in this direction, may, with the permission 
of the public-works officer, be informally enlisted. He is constantly 
going about the navy yard; he has all the laborers on maintenance 
under him; and he is responsible for the general conditions of the 
Government premises, including sewers and toilets. The identity 
of what is at least superficially sanitary, with what is pleasing 
to the eye, is patent e\·en to the uninitiated, but the less obvious 
sanitary requirements can be shown to be important to the complete
ness of his task, and with tact he can be intei·ested and instructed 
along these lines. One of the most useful books for this purpose 
is the elementary Primer of Sanitation, by Ritchie. This alliance 
with the master of the yard is not, of course, necessary in order 
to secure the correction of defects, but it will foster an enthusiasm, 
insure a more hearty cooperation, bring quicker results, and obviate 
the necessity of continunlly bothering an already busy commandant 
with matters which though important sanitarily ·speaking, are 
trifling in an official sense. Wbat most commandan~ are looking 
for is results, nnd if these can be given them without too much fuss 
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display when their authority can reasonably and properly be as-
1ed or is understood, so much the better. Needless to say, the com
tdant must be kept advised; but this can be accomplished by 
;onal interviews at appropriate times, or through the medium 
lie monthly report. 
has been the practice at Philadelphia, as it was in Norfolk, 

r to make any but the broadest and most general recommenda
; in these reports; and outside of embodying in them up-to-date 
·mation concerning matters of standard health interest, they 
consisted of a review in brief of observations and progress 

1, and of the subjects of specific recommendation submitted by 
oranda from time to time during the month, as the need de
iid. Such memoranda may be of two classes, (A) concerning 
ts or improvements which will be of little or no· expense to 
~tor make; and (B) concerning necessary or desirable improve-
; for which sufficient money is not at the time available and for 
L allotment or appropriation should be asked. They save the 
:al officer's ideas on any subject from being lost sight of in 
ass of other material, and constitute the means for a convenient, 
ly defined presentation of each separate matter, which the 
andant can consider on its merits and refer to this or that 
on head for action. It seems always well to lay the more 
tant of these before the commandant in person, so that they 
ot be lightly passed over in the general pile of correspondence, . 
lain any point that may be obscure, and to give them that per
touch which often helps to secure fair way. Moreover, it has 
ur policy neYer to make recommendations on any subject untii 
'g practices have been studied, and all the conditions bearing 
it, including the disposition of those who are going to be 
rl by the proposed change, have been given due weight, and 
o approach the ideal only so far as it comports with the 
al, from the point of view both of available money at the 
tion of the public-works officer and of material obstacles. 
lly, the medical officer should see to it that his division is a 
~hly cooperative and dependable unit of the command. There 
be no inertia requiring the prompting of the commandant. 
uld be convinced by action that assigned duties will be per-
efficiently and expeditiously; that he may look with con
for results; and, once an order is given, he may dismiss the 
:from his mind in the interest of other constantly appearing 
g problems, in the knowledge that the matters so entrusted 
nedica~ officer will in due time be brought to his attention 
:>leted form for final action if need be. The administrative 
. a large establishment like a navy yard is too busy to have to 
mind or keep before him the hundred and one matters under 
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his jurisdiction connected with its operation. He has a right to 
expect his subordinates to exhibit a sense of responsibility, and to re
lieve him of such a necessity; once he has given an order or expressed 
his desire and explained his purpose in either. 

While effort has been made·to employ advantageously the latitude 
of our area of discretion in the manner we have attempted to out
line, it must be remembered that there is room for improvement and 
perhaps modifioation. The foregoing is merely a. review of what 
two individuals have done, embodying suggestions which will have 
to be adapted to conditions at other localities. The underlying prin
ciples alone are fixed. 

In conclusion it may be said that one's bearing in relation to 
others and the attitude one assumes toward a given task will go 
far to determine success or failure. A determination to do the best 
one can will open up unexpected vistas of interest and inject an en· 
thusiasm into a' seemingly dull and prosaic field of duty. 

The very fact that one is exercising his own ingenuity, searching 
for new avenues of usefulness, and giving some service from his 
powers to originate beyond the strict letter of the regulations, gives 
birth to a subtly gratifying sense of contribution to that part of the 
public weal in which one's lot is cast; to a feeling of partnership, 
even proprietorship, in the increasing efficiency of the service. 

APPE~DIX. 

[Types of se\'eral navy yard dispensary publications mentioned ID foregoing article. 
The Information to be presented and the manner of lts presentation may vary according 
to the clrcum8tances at a given station or the Ideas of a given medical ofticer.] 

SANITARY CIRCULAR. 

For Information of fleet surgeon, reserve fleet; surgeon of marine barracks: 
and surgeons of lndlvldunl ships visiting the Phllf\delpllla Navy Yard. (Is· 
1;111ed with the approvnl of the commandant.) 

1. W A'fEB 1>cP1•1.Y : The water supply of the navy yard comes from the Torres
dale Reservoir which draws from the Delnware River. Reports of bacterl· 
ologlcnl exnmlnatlon of samples taken at the reservoir and at a point specially 
representative of the yard supply are received every week, and reports of 
chemical exnmlnntlon of samples taken at the reservoir are received every 
month. The last received chemical and bacteriological reports show the fol· 
lowing : 

Nitrates----------------------------· Total bacterial counL--------------
Nltrltes----------------------------- Average bacterial counL----,..-------· 
Oxygen consmned___________________ Colon bacilli In 1 c. C---------------·· 
Chlortn ______________ --- -- ------ ----· 
Alkallntty __________________________ _ 

Total hnrdnesS----------------------

Thls water can (can not) be used safely for drinking purposes without bOll· 
tog. Any emergency need of bolling will be lmmedintely communicated. 
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}eneral health of the vicinity : 
Epidemics: 

lavy yard-----------------------------~------------------------------
.. ------------------------------.--------------------------------------
Philadelphia-------------------------------------------- -------------

New cases of communicable diseases for the past week other than above 

avy yard------------------------------------------------------------

'bfiadelphla -------------------------------------------- -------------

nunJcable-dlsease reports are received every week, and other special in· 
ion concerning health condltlons ls received every month, or as emer
equlres, from the Bureau of Health of Philadelphia. New data ·concern· 
er and contagious and infectious diseases together with developments of 
Interest in other directions are sent In supplement to this circular every 
In addJtlon a chart of diseases and their location by wards ls kept 
it the yard dispensary, and any officer desiring more detailed lnfermn
lD ls J>OSSlble·1n this circular ls Invited to consult the above-mentioned 

ere ls no segregated "red-light district " In l'hlladelphla, and prostitutes 
subjected to any medical Inspection. The use of heroin and cocaln In 
,nt past has been quite general throughout the tenderloin district, and 
t a very rigid law controlllng the sale of these and other similar drugs 
:o force March 1, 1915, It remains to be ~n how effectually the prac· 
be controlled. It would be well to bear In mind the possibility of ob

:hese drugs illicitly by enlisted men when ~nslderlng disorders brought 
attention among them. 
rholesome milk supply may be obtained from the following dealers 
1tabllshments and products are Inspected by the medical officer of the 
l 0who have permits to deal In the yard : 

Name. Location. Phone No. 

k delivered In Philadelphia is required hy law to be pasteurized, an1l 
ts of bacteriological examination of periodic samples taken from the 
1Iers entitle them to a high rating. 
~ral provision retail stores which are Inspected nncl are satisfactory, 
:J sanitary In handling fresh products, are numerous In South Phlla
s elsewhere In the city. Attention Is Invited to the fact that many If 
the truck farms, particularly in South Philadelphia, use " night soil " 

;er and that their products are sold all over the city. It ls advisable 
his In mind and as far as possible avoid produce from those farms 
1t a kind ordinarily eaten uncooked. Celery Is particularly dangerous 
point of view. A bill seeking to modify and control this practice 

;Jeratlve September 1, 1914, but in Its practical application the bill 
~ound to ~all short of the needs In many respects. 
hour for X-ray work at the naval hospital Is from 10 to 11 n. m. 
~pt Saturdays and Sundays. Patients sent for X-rny pictures shoulcl 
~ wtth a letter to the commanding officer identifying the cnse and 
actly what Is desired, so thnt there mny be no d<'lny or mlsunder-
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7. Patients for Wassermann test should be sent to the naval hospital in 
time to be there between the hours of 2 and 4 p. m. Mondays and Thurslar11. 
They should be provided with a letter identifying the same and making speel!k 
request for a Wassermann test. 

8. The medical officer of the yard Is in dally receipt of Information concern
ing the activity of surgical clinics throughout the city, and ·any medical oft!M 
who desires and can make arrangements to attend them will be given detail~ 
information concerning the hospital; the number and character of cases, the 
hour of operation, and the operating surgeon. There are always a suftlctent 1 
number of interesting cases of various kinds to be operated at any one place , 
each day to insure a profitable morning or afternoon without the need to gn l 
from one hospital to another. It is a mistake not to take advantage of sueb an 
opportunity when In a big medical center like Philadelphia. Medlcitl oftlcers 
not familiar with Philadelphia can also obtain information at the yard dis
pensary concerning other matters of professional Interest, including the names · 
and addresses of specialists In various subjects. Data on safety and safety 
devices are also on file at the dispensary and available to those wishing to con· 
suit them. · I 

9. The yard dispensary ts equipped with a lungmotor for performing arti· , 
ftclal respiration which Is available when necessary, upon eall, day or night. 

10. Attention Is Invited to paragraph 156 of the Navy Yard Regulations with 
particular reference to garbage disposal. Medical officers will contrlbu~ i 

greatly to the comfort ot their ships and to the sanitary condition of the yard 
If they will take an Interest In the care with which garbage ls disposed and 
the tidiness nnd the cleanliness of garbage racks and receptacles and tbe1r 
vicinity. • 

11. Attention ls also Invited to paragraphs 100 to 113, Inclusive, of the Yard 
ltegulntions; dealing with subjects or Interest to medical officers. 

WEEKLY Sl'PPLEMENT. 

Sanltnry Circular. 

For the Information of fleet surgeon, reserve fleet; surgeon, marine barracks; 
and surgeons of Individual ships visiting the Phllartelphla Navy Yard. (Is· 
sued with the approval of the commandant.) 

1. WAn:R SUPPLY: The water supply of the navy yard comes from the Tor· 
resdale Reservoir, which draws from the Delaware River. Chemical and bile· 
terlologlcal examination for the week ending September 5, 1914, ls as follows: 

Nitrates--------------------- O. 18 l Total bacterial count_ ___________ 2j 

Nitrites --------------------- . 011 Average bacterial count--------- 12! 
Oxygen consumed____________ 1. 15 
Chlorln ______________________ 5.2 

Alkalinity------------------- 39. 00 
Total solids----------------- 63. 00 

Colon bacillL _______ · 1 c. c. negatlw. 
Colon bacilli_ _______ 10 c. c. negnth·r. 

This wuter can be used for drlnltlng purpases without bolling. 
2. General heltlth of the vicinity : 
(a) Epidemics : 
In navy yard, none. 
In Philadelphia, none. 
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)) Communicable diseases other than above stated (new cases reported 
the pal!t week) : 
1 navy yard, none. 
Philadelphia : Measles, 17; whooping cough, 17; diphtheria, 18; chicken· 
s; 'scarlet fever, 7; typhoid fever; 27; scattered throughout the city-no 
cular concentration. 
tTE.-At the request of the naval hospital you are asked, ns far as may be 
ble, to limit the transfers of venereal and other nonemergency cases to 
tal to Tuesdays and Fridays. These two days arc regular discharge days 
t> hospital, requiring the ambulance to come to the yard, and by observing 
!Jove request extra trips by the ambulan<·e may be avoided. Of course the 
lance can be called for emergency cases on any day. 
~ hospital has advised for the present Its X-ray apparatus is out of com
)n. As soon as the new one Is installed and the hospital Is ready . to clo 
work a notice to that effect will appear In this circular. 

llEllORA!'WU~C :'\O .. \-1. 

~mmandant concerning matters of sanitary moment im·olvlng little or no 
;e. Submitted by medical officer of the yard. 
feet: Certification preliminary to dental treatment. 
ttentlon Is Invited to the fact that there Is very great danger both to the 
surgeon and his subsequent patients should he unwittingly operate upon 
of syphilis or other Infectious or contagious disease. It Is therefore 

nended that some such order as the following be Issued: 
In order to prevent the possibility of Infection, all slips made out by 
I officers recommending dental treatment will state over the medical 
; signature whether or not the bearer ls being treated for syphilis or 
n!ectious or contagious diseases. 
following form wlll be used : 

u. s. s. ------------------------
for Executive Officer. 
·-----------~-------• --------· Is In need of dental services. It is recom· 

(Name) (Rate) 

that be be permitted to visit the yard dentist at --------· ------------· 
(Hour) (Date) 

: (not) antler treatment for s~·phllls or other Infectious or contagious 

Surgeo-n, V. S. Na'lty. 
l\'ed: 

EJ:recutive O f!lcer. 

1u;u:oRANDUM NO. B-1. 

mmandant concerning a matter of sanitary moment, Involving more 
~xpendlture of money. Submitted by .the medical omcer of the yard 
suggestion that as money Is not now available for putting the recom-

559-1~ 
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mendation Into effect It be consltlered In connection with the preparation 
of estimates fo1· the next appropriation, and be kept in view for that purpose. 

Subject: Equipment for garbage and other refuse tllsposal. 
1. The provlsioJls for the disposal of 1tarb11ge nncl other refuse from \'!sit· 

Ing ships seems to be Inadequate, and looves much to be desired from the point 
of view of both sanitntlon and slghtllnes~. 

2. It Is recommended, therefore : 
(a) That 12 open bins be 'constructed according to the appended specltlea· 

tlons and placed-one at each usual sblp's berth and dry dock for the disposal 
of bulky dry refuse. 

( b) That 12 garbage-can racks be constructed according to appended specUlcn· 
tlons and placed-one at each ship's berth with the bins. 

(c) That twenty-four 50-gallon galvanized cans be made or purchased and 
lllaced-two at each ship's berth for paper and other light refuse. 

3. Rules will be suggested for the use of the equipment as soon as possible. 

HEAJ.TH BUJ.LETIN NO. 1. 

U. S. Navy Yard, Phlladelphla, Pa., 
March 9, 1915. 

In view of the occasional sporadic development of cases of smallpox and the 
presence of other contagious diseases In Phlladelphla, the close contact ~f 
people of all classes on the street cars, and the lnablllty of familles resident In 
the yard to determine (even If that would Indicate anything) the districts of the 
city visited by their domestic servants, and, moreover, In view of the fact that 
domestic servants come In closer and more Intimate contact with officers aod 
their famllles than any other employees, and may thus be sources of various 
Infections, attention ls Invited to the following: 

1. That It Is desirable that all domestic servants In the navy yard (not en· 
listed men of the service) be vaccinated, as a protection against smallpox. 

2. That It ls desirable that all cases of Illness, especially when accompanied 
by sore throat or eruption, among domestic servants employe<l by the families in 
the navy yard be brought to the attention of the medical officer of the yard to 
determine the presence or absence of communicable disease. 

These observations are communicated solely as a matter of lnformntlon to all 
concerned; and, for various reasons which It would be Impolitic to enumer11t1> In 
n public bulletin, are not published In the form of nn official order. 

The medical officer of the yard and his assistant tender their services In these 
several directions of publlc·health Import, nnd In or1ler thnt the Inevitable dilfl· 
cultles of the attending circumstances which are re~ognlzed may be reclnce<l to 
the minimum, the suggested vaccinations and exnmlnntlons wlll be conducted 
with every conshleratlon for the subject. 

Should any of the residents of the nnvy ynrd 11eslre nnd see their way cJenr 
to net upon this Information and nvall themselves of such services, they are 
advised thnt the yard dispensary Is open from 9 a. m. to 4.30 ll· m. In case of 
Illness, should the Individual be too sick to leave the house, n visit will be 1011tle 
upon request. 
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HEALTH BULLETIN NO. 2. 

Navy Yard, Philadelphia, Pa., 
May 28, 1915. 
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th the approach of warm weather there are a number of Important matters 
~ a direct relation to health which should receive the renewed consldera
>t all, particularly householders. A little persistent etrort lo the several 
.Ions to be mentioned wlll mean much ln the Interest ot bot~ comfort and 
l. 

l· Is the lllOl<t wholesome of f001l, mu:l yet It is capable of being the most 
rous unless properly produced nnd hancllt>1l. All milk sohl In the city 
ulred to be pasteurized and then cooletl to 00° F. and kept nt or be
lilt temperature untu dellvered within 24 hours. Everything possible 
~g done to Insure a clean, wholesome supply of this food to the navy 
The medical offi<'lc'r of the y1ml will be glad to tnke up all(l lm·estl

ny legitimate eom1>lalnt against the milk deuler. All prt>Cautlons up to 
1e It reaches the consumer, however, may go for .nnught If certain simple 
.re neglected. It Is just us necessary to keep the milk clenn and cool at 
1s to request care from the denier. To bring the necessity of the observ
~ tlJese simple rules more cleurly to min<l, you are udvhsed that the var!· 
uds which lmn<lle the milk hottles nfter they hnve b1'('n ~aloo up mny 
I unquestionably often are, soiled with nil kinds of mutter, which, In 
m<.-e with the usual method of hunclllng, is trnnsferred to tlle mouth of 
tie. Morec)\·er, In the process of transportation tlle dust of the streets 
fates at the mouth of tlJe bottle, and flies may contaminate It. The 
failure to carefully wash the bottle, and particulnrly Its mouth, before 
1g tl1e seal and pouring the milk out has Itself bt-c•n responsible for 
<'i! of typhoid fewr and many cases of tuberculosis, diphtheria, nnd 
fever, etc. MoreO\·er, In the fu<.-e of the e\·er·present possibility that 
~·m get Into milk In one way or another, It Is to be remembered that 
an excellent culture medium and that germs Increase rapidly to a dnn
~uruber lf the milk ls allowed to get wn1·m. 
rst rule, therefore, Is that mill• bottles, pnrticulnrly the mouths, should 
'ully washed before the sent Is remowd, preferably as soon as received, 
addition, the mouths of the bottles should be wl)Wti off with a clean 
oth each time thereafter when milk Is to be poured from them. 
i!COnd rule Is that tlJe milk receptacle, whether bottle or pitcher, shoul<l 
covered, even In the Ice box, to prewnt the nccess of dust and flies an<l 
Rinse the cap lu clean running water before replncing. If the cnp 
broken. pince nn Inverted tumblf'l' over the mouth of the hottle. 
ilrll rule Is that milk shouhl be put In a separate compartment ln the 
immediately after It Is received, nnd kept there; not allowed to stand 
:or an lntletlnlte time where It will get warrn. If this for any reason 
be done at once, pince a box containing a lump of Ice on the porch or 
to receive the milk. Do not pour back Into the bottle or pitcher unused 

l<'h has beE'n exposed to the air or otherwise contaminated, as It will 
rest of the milk. Household receptacles for milk must be kept scrupu
ean. After use these utensils should be rinsed, scalded, nnd set awny 

bottom upward, to <lry, ns they are kept In much better condition 
than when washed In dishwater and wiped with the ordinary dish 

;cald the milk bottl£'>< befor1> returning tht>m to the denier. After nil 
f film hns been removed h~· 1·01tl wnter, wn!<h cnrefnlly In hot water 
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and stand the bottle upside down In a clean place to dry. Insist that the mllk
man shall remove all bottles dally. Under no circumstances use milk bottles 
for turpentine, vinegar, kerosene, or for any liquid other than milk. Are these 
simple rules observed In your house? If not, they are worth enforcing, particu
larly In households where there are children. 

J<'lics are enemies to comfort and h~alth which will soon be with us. The 
manner In which they conYey disease germs to food by their feet and "fly 
!<pots·• Is such common knowledge that It need not be discussed here, and the 
prodigious rate at which they multlply~ven from a single fty laying 120 eggs at 
):he beginning of the season-must be apparent to all. 

What can each one do to protect one's self, and help, If not to eliminate, to 
reduce the pest? 

First. Provide wire-gauze "swatters" and kill those files which have hiber
nated In the house over winter before they can start the season's breeding. 
and then throughout the summer kill all those that gain entrance to the house. 

Second. See to lt that there are no breeding places on the premises. The 
. process of development from the egg to the fty takes from 10 days to two weeks, 
and the materials favotable to breeding are: Horse manure (especially ln a 
moist, fermenting condition), particles of garbage, decaying vegetables or refu...<ie, 
the litter of chicken coops and yards, and even heaped-up masses of waste paper 
or old rags. Damp, rich mushroom beds In the cellars of houses are to be con
sidered ln this connection. 

Third. Keep all foodstuffs, especially the cooked articles or those that are 
to be eaten raw, protected from the flies by wire-gauze covers or otherwise. 

Fourth. Open only those windows or parts of windows that are screened, ll!ld 
keep the screen doors close<l. 

Mosquitoes are also pests and disease carriers which should engage the united 
active antagonism of all. The navy-yard authorities are carrying on an anti· 
mosc1ulto campaign. The authorities of Philadelphia are doing similar work In 
the district adjacent to the ynrd. What can the Individual householder do to 
help? 

Report any unolled accumulation of water that comes to his notice and be 
careful that there ls no standing water, as In cans or palls or other water con
tainers, on his own premises, for such water would otrer a breeding place for 
moS<}uitoes. Also report any torn or otherwise lneft'ecttve window or door 
screens. 

The wate,. supply Is perfectly safe nnd potable without boiling and can be 
drnwn directly from the taps for drinking. In case of an epidemic or outbreak 
of communicable diseases llnble in nny way to affect the water, or in case of Its 
pollution from nny other cause, the dispensary would at once be notlfied and 
warning given to nll concerne<l. A report of bacteriological examination Is 
received ench week and of cl1emlcal analysis each month. 

Attention Is lnYlted to the fact thnt many of the truck farms of Philadelphia 
nre fertilized with night soil. This should be borne ln mind when purchasing 
yegetables, particularly those usually eaten uncooked, and care taken that these 
are thoroughly washe<l before serving, as a precaution against those stomach and 
bowel disorders frequently conveyed In that way. 
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TD HOSPITAL STBWAJLD; COBCBBBilfG BIS QlJALIPICATIOBB-PEBSOBAL, 
EDtJCATIOBAL, ilD PBOPESBIOlU.L. 

Ry W. E. EATOS, Passed Assistant Surgeon, United States Navy. 

The object of this paper is to place before the medical officers 
certain information and suggestions which it seems impracticable 
to present in any other way. It is the desire of us all to raise the 
Hospital Corps to that highest standard of efficiency of which the 
medical department may justly feel proud. The major portion of 
this efficiency is determined or influenced by the chief ·petty officer. 
The inefficient and objectionable chief petty officer has a bad influence 
on those under his direction. The greater ability of the efficient chief 
petty officer is recognized by those in the lower ratings and under 
his direction, and through observation of his work the apprentices 
are influenced to perfect themselves in their duties and to perform 
these duties in a satisfactory manner. The hospital steward has to 
do with the life and health of the individual and the treatment of dis
ease or the administrations of medicines which, unless carefully con
ducted, may cause the death of the person concerned. This duty 
may be performed under direction or not under direction. 

The hospital steward is frequently on isolated duty and the sole 
representative of the medical department. He is the only available 
means of medical attention for both enlisted men and officers. He id 
frequently stationed by necessity where grave accident is liabie to 
oceur and therefore must be familiar with first-aid, a certain amount 
of emergency surgery, and must have a full knowledge of the duties 
of his rating-to know what to do and what not to do. 

On expeditions with the landing force he is an essential factor in 
obtaining and maintaining the best possible sanitary conditions. He 
is in this particular of greatest assistance to the medical officer, 
especially when he is a steward of the highest type of knowledge and 
efficiency. On such expeditions it mny be necessary for him .to assume 
the activities and duties of a medical officer, such as has been recently 
reported. One performed an amputation of a thigh and also an op
eration for depressed fracture of the skull. Such men, therefore, 
must be resourceful. 

In hospitals and on large ships he must oversee the care of the 
sick, the management of the sick bay, and the care for large amounts 
of valuable stores, maintain discipline, etc. 

It may therefore be readily seen that the hospital steward holds 
one of the most important ratings of all chief petty officers and 
should have such a thorough knowledge of his duties as to make him 
absolutely reliable and the highest type of chief petty officer. To 
obtain this knowledge and experience requires time, study, enthu-

Digitized by Google 



270 EATON-THE HOSPITAL STEWARD. Vol. L 

siasm, and diligent attention to the work. Uncertain knowledge can 
not be tolerated, nor can advancement to the rating of hospital stew
ard be recommended until the candidate has become fully qualified 
to meet all demands of this most important rating. It is belien~l 
that only those who have enlisted in the lower ratings and ha,·e come 
up through the various training schools, hospitals, ships, etc., to their 
present service, knowledge, and experience make the most satisfactory 
chief petty officers. 

How, then, may we determine the qualifications of suc:h men as 
seem desirable for this rating 1 

It is not the purpose of this paper to direct what examining boards 
shall ask candidates, but, with the experience of reviewing and cor· 
recting many examination papers and an observation of the faults 
and shortcomings of these examinations, to suggest such examinations 
as will be of a certain standard and completeness and which will 
adequately present the knowledge of the candidate and determine his 
capability for the rating of hospital steward. · 

Who are eligible? Owing to the particular and necessarily high 
character of the duties performed by the hospital corpsmen wherein 
personal knowledge and experience play a very great part, n different 
method must govern their advancement than pertains in the searlllln 
branch. No man is considered eligible or to have gained the pro\Jer 
lmowledge to qualify him for the rating of hospital steward until 
he has served at least two years in the rating of hospital apprentice, 
first class. It is believed that in no shorter time than this can the 
candidate attain eligibility, as the duties are such that considerable 
experience must be gained, not only in naval customs and paper work. 
but also in nursing, administration of medicines, and general care of 
the sick and hospital wards and property, before one is qualified for 
this high rating. It is believed that promotion to the rating of h0$· 
pital st~ward should not occur until the man is serving in his second 
or subsequent enlistment (as in the case of chief petty officers of 
other branches). 

The first points to be considered are the candidate's personal quali
fications. These should be obtained by a review of the statement of 
qualifications for hospital steward (new form letter), which, it would 
E"eem desirable, should be accompanied by a letter from the examin
ing board giving a general statement of the board's impression of the 
candidate. The letter from the medical officer under whom the can
didate for hospital steward is serving should be more than a brief 
perfunctory statement. Such a letter is valueless as an aid to the 
reviewing examiner~ as it com·eys no information by which a decision 
can be reached. This statement should be viewed and written by the 
medical officer concerned as a serious and impartial one. Does the 
man meet every requirement demanded l:ry the doctor himself, and: in 
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:lition, would he probably meet the requirements of other medical 
cers, and also those of an independent duty 1 
rhis previous letter, which frequently was not submitted at all, or, 
:>est, was most unsatisfactory, has now been replaced by the new 
rn letter " Statement of Qualifications for Hospital Steward." In 
; statement the following 10 questions have been asked: 

Is he attentive and studious~ 
Is he bright and active and does he.show good judgment1 
Does he show an apparent thorough knowledge and understand-

of the duties of the Hospital Corps 1 
Does his work indicate that he has originality and initiative¥ 
Is he orderly and neat in his work, surroundings, and person 1 
Is he military in bearing, and dignified and painstaking in the 

ormance of duty¥ 
Has he ability to control men and maintain discipline 1 
Does he bear or assume responsibility readi1y and in a trust
hy manner1 
Do you consider him a sufficiently satisfactory, competent, re
e man to hold the rating of hospital steward, and one who is, in 
opinion, unquestionably qualified for and who could be de

ed upon in any assignment, independent or otherwise, in con
on with the duties of his rating~ 
Would you willingly and with justifiable confidence accept him 

luty under your direction as your hospital steward 1 
us points are brought out in this statement which may have a 
ng on the man's appointment, whether or not he passes the writ
rnmination. It can be readily understood that a man might pass 
rritten examination in a creditable manner but be totally un
for the rating of hospital steward. It is therefore desired that 

r>rms for this statement of qualifications for hospital steward 
f be obtained from the Supply Depot and forwarded in the case 
~h man examined. 
sonally, therefore, he must be a man of good education and 
ss, strong character, firmness, initiative, and have a reliable 
of duty. He must be at all times neat and military in his per
appearance, about his quarters, and in the performance of his 
. There must be no question as to his ability and dependable
He must have .a level head, common sense, and coolness, and 

mtrol in an emergency. He should be quick to perceive and 
pate possibilities and probabilities in any situation. The man's 
iality, character, and general type should be one fitted for this 
>f work. 
•, as to the educational qualifications. Hospital corpsmen are 
ed to have a certain preliminary general education and to pass 
.mination in it before enlistment. This is a very essential point 
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in the qualifications of a hospital steward. Reference is here made to 
the revised " Examination Report, Hospital Corps, United States 
Navy." It is desired that under the preliminary education and train
ing the bla·nk spaces should be filled out and the preliminary educa-
tion of the candidate adequately determined. The general education 
of the candidate must be given serious in,·estigation. The candidate 
should be required to make a written statement of his preliminary 

· studies, which should be supported by suitable evidence brought out 
adequately by the examining board in their questions. In this con
nection reference. is invited to my article on the new forms concern
ing the Hospital Corps, page 300 of this i~ue. 

In view of the great amount of clerical work performed by the 
hospital stewards, poor spelling and grammar should be frowned 
upon. In this way only can the men be encouraged to study and per
fect themselves in this particular branch. 

Frequently men apply who have had training in pharmacy, den
tistry, or a year or two of study at a medical school. Some have 
training in nursing. The fact that such men have had this training 
is no indication that they will be satisfactory hospital corpsmen 
without additional training of a service character. Frequently men 
are desired for such detail work as laboratory procedures, for which 
a very good general and high-school education is es-;ential. 

Professional qualifications: This portion of the examination is 
open to great latitude. Some of the examinations are of great length. 
while others are too short to be of value. Greatest care must be 
taken to determine the manual and mental capabilities of the man. 

From a review of the papers of many candidates it would appear 
that the queStions asked vary considerably and often are not of a char
acter to bring out or adequately present the candidate's knowledge. 
The questions are frequently so impracticable as to make it difficult to 
determine or judge from the answers whether or not the degree of 
comprehension of the various subjects and duties is sufficient to war· 
rant issuing to the candidate an acting appointment as hospital 
steward. It is noticed .from time to time that, while the man may 
have answered fairly well such questions ss he was given, no clear 
picture of his knowledge of the duties-such as actual nursing and 
administrations of medicines in proper doses, etc.-ean be obtained. 
In such cases it must needs be the duty of the bureau to reject the 
candidate as a precaution against future incompetency and com· 
plaint, or until such time as each man in question has again been 
examined and his fitness more conclusively determined. This ex
plains in one way why now and then an apparently compet.ent and 
acceptllble candidate who is expected to pass is reported as not found 
qualified. It has been repeatedly noticed that · hospital apprentices, 
first class, who perform temporarily the duties of a hospital steward 
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I apparently have sufficient knowledge to qualify them for this 
ng, do not show. up well when given a wiitten examination on 
subjects in question. Most of these men have an elementary or 
irficial idea of the entire situation, but would be most untrust
thy on independent duty. While under the direction of one 
;ving the ropes they serve satisfactQrily. As soon as removed 
1 this influence they fail. A candidate who has been in the serv
'rom six to eight or more years should show much more famil
y with his duties than one who has been in service but two or 
~years. This point is always taken into consideration in re
ing the papers. It is most important that the candidate's 
rledge in the four essential subjects, minor surgery, first-aid 
surgical technic, nursing and materia medica, elementary hy-
and clerical forms, should be very thoroughly brought out. 

1dy in one examination 30 questions each were asked in phar-
and chemistry, while in materia medica three very inconse

ial questions were asked. 
, us now consider the five main portions of the professional 
ination. The examinations in anatomy and physiology are 
or less unsatisfactory. It would seem best in anatomy to ask 
ition on bones, a question on joints, a question on the muscular 
ures, a question on the viscera, and one general question,· making 
1 all; in physiology, one question on the general bodily func
md one on the function of some individual organ. In this way 
'ra1 idea of the man's knowledge of the two subjects may be 
.ed. The questions in physiology should be of a simple and 
itary character. Frequently questions have been asked which 
> deep and require too much knowledge to be answered by the 
ate. We must remember that these candidates are not physi-
It would seem that the questions in anatomy should refer to 

which will come up in minor surgery. 
>r surgery and first-aid should include the knowledge of surgi
ssings, operating-room technic, and operating-room surgery. 
surgery should take up the question of opening abscesses, 
g ulcers and burns, dressing large infected wounds, and such 
1 as would occur in their daily experience in the sick bay and 
1, the application of suitable splints to fractures, the various 
of stopping hemorrhage; more of a knowledge of the minor 
es rather than the big things which occur in first-aid and 
t work. It must be remembered that such knowledge and such 
~ as will be applied by these men are only temporary meas
til a medical officer can be consulted or can attend particu
' the large cases. Many stewards know practically nothing 
Ile operating-room technic, the sterilization of instruments, 
~tion of dressings, sterilization of hands, etc. They are un-
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able to pick out surgical instruments, to organize the work within 
the operating room, to properly safeguard s~rile objects, such as 
instruments, water, etc. Questions on the work which they dail~· 
perform are seldom asked. The object of this examination should be 
to make it as practical as possible upon the work in which the man 
has had or will have consid~able experience. 

Questions on nursing and materia medica are seldom such as bring 
out the knowledge of the candidate as to what he would do in the 
care of special cases and the administration of medicine. It is much 
to be preferred that a man be asked the means by which he would 
nurse 11. case of pneumonia, typhoid fever, appendicitis, or lnrge surgi· 
cal case, how he would administer medicine to such cases-by mouth, 
by hypodermic, by rectum, etc.-than to know whether he knows 
enough to open the windows and air the ward (which is a question 
frequently asked). It can be readily seen that when the entire 
examination consists of several questions, like ventilation of a ward, 
the routine of the day in a ward, the making of beds, the proper 
disposition of the furniture within the ward, etc., having nothing 
to do with the direct treatment of disease, little can be learned of 
the man's ideas of nursing. It has been noticed that a man may 
be entirely familiar with the routine of the ward, the ventilation of 
the ward, etc., but when it comes to answering definite questionsoo 
the care of a case he lmows nothing about it. The questions on \·enti· 1 

lation of the ward, etc., should appear in the section on hygiene. 
Therefore it is desired that the board obtain evidence that the candi· 
date knows how to care for a case of disease and to administer medi· 
cine in the proper doses and in the proper manner. 

The questions in elementary hygiene should consist of those on 
the personal care of themselves and the personal care of patients, 
the question of suitable ventilation, and, in the field, questions on a 
safe water supply and the proper disposition of waste. In other 
words, all questions in this subject should be of a practical character 
which men will be required to know in the performance of their 
duties in a hospital, on board ship, and in the field. 

It will be noted now that hospital apprentices, first class, are 
required to know something about clerical forms and procedures. 
These men are frequently on isolated duty or are the only clerical 
force available for the medical officer, and frequently they ha,·e to 
make out letters and forms for the ship or for this officer. It is not 
expected that hospital apprentices, first class, will know as much 
about forms as the hospital steward. Many hospital stewards know 
very little about forms or their suitable preparation and appearance. 
Many hospital stewards are unable to write a satisfactory letter in 
the way of correspondence. It would be advisable to obtain a written 
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Jetter from the man and the filling out of a number of the simpler 
forms rather than the elaborate forms "F" and "I(.'' Forms "F ~' 
and "K " seem to be the ones picked out in nearly every examination. 
It is therefore evident that he must be required to be familiar with 
the qandling of all correspondence, the regulations governing the 
same, and regulations relating to enlistments, transfers, and dis
charges of the hospital corpsmen, at least, if not others also. 

Frequently the subjects of pharmacy and chemistry are gone into 
too extensively. The questions in pharmacy should bring out the 
<'andidate's knowledge of the simple daily procedures in the prepara
tion of medicines and solutions, rather than going into the long 
processes of percolation, etc., which is frequently done. Long, in
\'olved questions in 01·ganic chemistry and forms of chemical pro
cedures should be avoided. The examination of urine, stomach 
contents, etc., which may come to the steward at· any time should be 
preferably asked rather than some of the involved chemical ques
tions which are now given to candidates. It is seldom that candi
dates are asked questions on the examination of urine, stomach con
tents, etc. 

The questions under diet and messing for the sick should contain . 
those upon obtaining and preparation of suitable food for the sick 
while in the wards, and particularly in the sick bay aboard ship. 
The ignorance and irregularity of hospital stewards in this particular 
are noticeable. They may show no originality or resourcefulness in 

. the preparation of foods or the selecting of suitable foods for their 
cases. It is believed that this feature of the hospital corps work 
should be given particulai- attention and by aid of suitable talks and 
demonstrations developed to a satisfactory service. 

Eminent fairness ·pervades the reviewing of the service reco~·ds, 
statements of qualifications, examination papers, and subsequent con
sideration of the results thus obtained. 

Upon receipt of the service and examination papers in the bureau, 
the man's record is carefully gone over; the statement of qualifica
tions (new form) is obtained and carefully considered; the questions 
of the examination are carefully gone over and marks credited to 
each subject. When the papers in each case are received they are 
placed in order of the date of the examination appearing on the ex
amination report; that is, the papers are arranged chronologically. 
The same method is used in filing the precedent cards on the eligi
bility list. Should there be several candidates examined on the same 
day, length of service determines their place on the list. Should a 
man who is not eligible be examined, the papers are not given further 
consideration, but are returned to the eiamining board or command
ing officer with a statement to that effect. 
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When a demand for a hospital steward arises and there is no hos
pital steward available an acting appointment is recommended for 
the first man on the eligible list. No appointments are issued when 
hospital stewards are available. Upon being first appointed, hospital 
stewards are detailed to destroyers or to small ships for a yea~ to a 
year and a half, possibly two years. 

The following policies are in vogue: 
Only the hospital steward who holds a permanent appointment 

and who reenlists within four months of honorable discharge is re
enlisted in the rating of hospital steward. 

A hospital steward who holds an acting appointment and who re· 
enlists within four months of honorable discharge is reenlisted in the 
rating of hospital apprentice, first class, and reissued an acting ap
pointment at once, provided he is considered desirable and is entitled 
to an acting appointment. 

A hospital steward, whether holding an acting appointment or a 
·permanent appointment, who has been out of the service over four 
months from date of discharge will not be reenlisted as hospital stew
ard. He may reenlist as a hospital apprentice, first class, only, and 

. must pass through the eligibility period, be reexamined for the rating 
and await promotion in his tum, as shown by the eligible list, as is 
the case with newly applying candidates. (Bu. Nav. Circ., Jan.~ 
1916.) This policy was found necessary in fairn~ to all, to those 
who are endeavoring to gain promotion, and to encourage men to re· 
main in the service, to discourage discontent, questionable interest in . 
the work, and dissatisfaction. 

A hospital steward who has been disrated for any reason and who , 
seeks reinstatment must serve in the rate to which reduced or he 
may be promoted if recommended to the next higher rating. There
after he must pass through the successive steps of advancement, be 
again examined, and his qualifications determined before reinstated 
in his former rating. His date of precedence also is necessarily 
changed~ This policy has become necessary in order to determine the 
man's character, and whether or not his behavior, conduct, and 
knowledge are sufficient to warrant reissuing him his appointment. 

1 

No hospital steward so promoted will be recommended for a perma· 
nent appointment until he has served one year satisfactorily in an 
actmg appointment. 

No candidate is considered eligible or to have gained the proper 
knowledge to qualify him for the rating of hospital steward until he 
has served at least two years in the rating of hospital apprentice, 
first class. 

It is therefore urged that medical officers fully and seriously con· 
sider and recognize the great responsibilities of and high qualifica· 
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tions required for the hospital steward rating, and the need of great
est care and foresight in the selection and recommendation of only 
desirable, competent, well-trained men. 

STlJDIES PDTAI1'11'G TO LIGHT 01' SHIPBOARD. 

II. 

By T. w. RICHARDS, Surgeon, United States Navy. 

In a previous communication on this subject 1 consideration was 
given to certain broad principles of illumination, and it is the pur
pose of the present paper to inquire regarding the practical applica
tion of these principles to conditions on shipboard. To this end it 
will be convenient to discuss the quantity and quality of artificial 
light available and also to determine, so far as may be, its distribu
tion. While this last factor is, perhaps, the most important of the 
three it is also, unfortunately, much the most difficult and can not 
be given adequate analysis in these pages for reasons already indi
cated and which will be sufficiently obvious. 

While the total amount of light available within a ship or even a 
single compartment is not necessarily an index of the quantity reach
ing the eye when and where it is needed, nevertheless a certain mini
mum is indispensable, and as we are concerned, for all practical pur
~' only with electrical installations this becomes primarily a 
question of power, or, in the last analysis, fuel.2 Undoubtedly there 
have been occasions in the past when undue economy in the expendi
ture of coal has operated to the detriment of our ocular apparatus, 
but with the present large plants on shipboard, and perhaps more 
general recognition of hygienic necessities, such occurrences are rare; 
when occurring they are apt to be due to overzealousness in the engi
neering competitions. If I understand the rules aright every pound 
of coal saved is an advantage in making up the ship's final record, no 
matter what the sacrifice may be, and if the dynamos could be shut 
down entirely no statistical penalty would be involved, but quite the 

1 U. S. Naval Medical Bulletin, :i:, No. 1, January, 1916. 
1 I.ooted at solely from a commercial point of view electric light can not be considered 

tery economical ; It stlll costs some three and one-half times as much as gasllght despite 
the fact that the ordinary tungsten lamp Is about 11 times as elllclent as the Inverted 
lllllltle pa burner. But contrary, perhap11, to general opinion, economies In gaellghtlng 
bue developed during the past 10 years In a much greater degree than with the newer 
lllumloant (In the ratio, It Is said, of about 2i to 1). While all this, perhaps, bas no 
•er, direct beartng upon the subject at laeue, It may be as well to record the fact that, 
upon occaston, gas baa been used for lighting purposes on board vessels of our Navy. 
Tbe ftrst ship upon which the writer ever served-the old frigate Mlnne•ota-was at one 
time llhamlnated, In part, from the New York City mains. However Incongruous this 
may eeem, we eertalnly found It a welcome supplement to the dismal oil lampa, glowing 
ftttolly from their 1badowy corners. 
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reverse. I am therefore of the opinion that the rules should be so 
amended as to provide for a definite but reasonable allowance of fuel 
fo1· lighting purposes, with a penalty for excess but no premium for 
a smolkr expenditure.1 

As a matter of fact, the power utilized on shipboard solely for the 
lighting circuits, while considerable, really constitutes a •ery small 
percentage of the whole expenditure. On the Florida, for example. 
during the quart~r ending August 31, 1915, it amounted to 140,450 
kw. h., an average of some 63 kilowatts, or, at 125 volts, a continuous 
lighting load of about 505 amperes; this is probably a fair average. 
though the ship wns in New England waters where the days were 
prolonged. Nevertheless, that this represents a great amount of 
light, is readily apparent. Thus, Gatewood states that "at first 
there wns one 16-candlepower lamp to about 1,000 cubic feet in crew 
spaces. The tendency now (1909) is to place one such lamp in each 
500 cubic feet." Now, if the Florida were an empty shell it would 
be entirely practicable, with the current available, to furnish con
tinuously, day and night, 16 candlepower to each 665 cubic feet of 
the entire huU, forecastle, and superstructure. Of course there is 
actually no such uniform distribution of light either in space or 
time. There are many compartments, such as storerooms, coal bunk· 
ers, double bottoms, etc., where the amount is much below this , 
average, and the load is, furthermore, naturally greatest from about · 
sunset to 9 p. m., and lowest between midnight and 3 a. m. The 
diurnal fluctuation, however, is less than might be anticipated; thus, 
24 consecutive, hourly observations made in August showed that the 
highest and lowest hourly expenditures between 8 a. m. and 8 p. m. ! 

averaged 510 and 450 amperes, respectively. After 10 p. m. there is 
a decided drop and the load only averages some 300 amperes from 
that time until dawn, when it rapidly increases again with renewed 
activity of the personnel. 

I have given these data somewhat at length, as I think they indi· 
cate quite clearly the very great dependence we place upon artificial 
illumination even during the hours of broad daylight. 

At any rate, it is quite certain thut the amount of light potentially 
available in the living spaces of the Florida is decidedly in excess of 
the estimate of 1909, probably owing to the fact that her lighting in· 
stallation, like that of nearly all our ships, was originally designed 
for the carbon-filament lamp, which, however, has now been large!)· 
replaced by the tungsten apparatus. Moreover, there is a general 
tendency to add lamps here and there to the various circuits,.some· 

• Of course the same p1·lnclple appli<•B to the dlstlllntion of water, and with abOul 
equal force. ~\Bowing Menn poundR of coal per kilowatt hour It appears that the Flor· 
Ua'a dally expenditure for lighting 111 about 41 tons. A similar expendltnre for dlatlll•· 
tlon would yield rather wo1·e than 10,000 gallons dally. 
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1es quite needlessly, as long as a ship remains in commission, and 
following list of lamps actually in use probably exceeds materi

. the original allowance : 

Type.• Number Watta Candl&-
ln uae. • power. 

------------------!---------
ten(Muda) ••. .•. • ••• ••••• •• • ••• • •••••••••••••• • •••• •• •• • •• •••••••• 

'"······························· ················ ·············· ·· ··· , .......................................... ............. .. ......... . 
t . ... .. .. . . . . ... . ..... ...... .... .. . . . . ...... . .. .. . . .... ....... .. ... . .. . . 
1 • •• ••• • • • • •• •• •• • ••••• • •• ••• •• • •••••• ••• • • •• • • • •••• • •• •• •••• • • ••••• 

'1 vapor •• ••••• ••••• • ••. ••• ••• • ••• • •••• •• • •• •• ••••• • •••••• •• •• •• ••• 

24 2liO 220 
13 tiO 61 

177 40 32 
m 26 20 
15 100 32 

898 50 16 
8 (?) (?) 

ll&Dy of the older vessels arc lamps were Installed In the flrerooms, but tbJa baa not been the practice 
11 )'lllnl, and I am Informed that on our newer shJpa (e. g. , Arll0fl4) the only high-power lamp 
~Jn the regular equipment Is the 25G-watt tungsten, with nitrogen-Oiled bulb. Thla new lamp fs 
be tally twice BS efficient BS the type having a vacuum bulb consumtng, perhaps, only 0.5-watt 
Uepower, but as yet It does not appear to be generally ava11al,1e In the atnaller sizes. Other inert 
g., srgon) are al8o being used in tungsten lamps, and the system gives promise of further develop-

will be seen from the above, many carbon lamps are still in use, 
retained on account of their lower cost and somewhat greater 

1ility.2 They are, in general, installed in storerooms or other 
lrtments where increased illumination is unimportant or in 
1ms whe1·e vibration is deemed excessive (e.g., dynamo and en
ooms). · It should be noted, however, that the extreme fragility 
tungsten filament, which so long delayed the general introduc-

f these lamps on shipboard, has now been very largely over-
During a recent target practice with 5-inch guns, when all 

mding lights were left in place (the shades being remo,·ed), 
hree lamps were broken on the gun deck and none, I believe, 
ere. Damage from the 12-inch battery was also insignificant, 
:onfined to a few lamps above the main deck. I am informed 
1fficer of the electrical department that upon one occasion after 
practice a lamp, mounted vertically, was found with filament 
md still burning, though the glass supporting rod had been 
and the fragments lay loose inside the bulb. As to vibration, 
t marked in turbine vessels, so that aside from the question 
omy there seems to be no serious objection to the newer type. 
re, however, certain differences in the behavior of the carbon 
tallic filaments which are of physiological interest. Thus 
•on filan1ent is about twice as sensitive as the other to changes 
;ure, as indicated by light emission, so that fluctuations of 
should be less evident and disturbing to vision with the 

t lamp. Light from the metallic filament is also decidedly 
" than that emitted from the carbon lamp, which is app1·e
~llow ish. It is doubtful whether this difference is sufficient, 
ings being equal, to seriously influence vision, but the evi-

Rtnnd thnt thP 11\tt>st r~•111lrewents sp~dfy tungHten lamps for all locations ex· 
• with lllumlnntlng set". 
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dence on this point, so far as it goes, seems to favor the tungmn 
lamp. The matter has been summed up by C. E. Ferree,1 who states 
with some reserve, "that when intensity and distribution are 
equalized, an installation of clear carbon lamps, which gives a light 
comparatively rich in yellow and red, causes the eye to fall otf more 
in efficiency as the result of three to four hours' work than an installa- 1 
tion of clear tungsten lamps, the light from which is more nearly 
white." As the evolution of the eye has presumably taken place 
under the influence of daylight it would seem, theoretically at least. 
that this organ is best adapted to light of similar quality. A further 
advantage of the tungsten lamp is the fact that it consumes relatively 
much less current in the production of heat; close proximity to a 
cluster of carbon lamps adds appreciably to our discomfort in bot 
weather. 

But with all due allowance for the above it must not be forgotten 
that the intrinsic brilliancy of the tungsten lamp {l,000 candlepower 
or more per square inch) is more than three times that of the carbon 
filament, and the problems of diffusion and distribution become cor· 
respondingly more urgent. 

In the mercury-vapor lamp we have had an illuminant of very dif· 
ferent type and one of special interest, owing to its pe.culiar spectn1m 
and the opinion expressed by some observers that its ·use might~ 
injurious to the eye owing to an excess of ultra-violet wa.ves.2 While 
I was at one time inclined to accept this view, personal experienct 
with these lamps during the past year and a half and a. more thor· 
ough review of the literature on this particular subject has satisfied 
me that the point is not well taken. This whole question of ultra· 

•The rrolllem of Lighting Jn Ite Relation to the Emclency of Eye. Science, July Ii. 
1914. 

•The mercury-vapor lamp Is more nearly allled to the arc lamp than to any other type 
hitherto employed on shipboard. Nearly all lllumlnants agree, however, in the fact that the 
light emitted Is mainly or entirely due to temperature radiation. Light may, nevertbele!8. 
be produced In other ware. and It le said that the Moore light Is probably due to chemical 
reactions. Even now the production of light practically without beat ls feasible 11 a 
laboratory experiment, and about 95 per cent of the flrefty's radiations fall wltb!D our 
visible spectrum. " When mercury Is made anode In a cold, fairly concentrated potassium 
bromid solution (25 per cent tor Instance), with an anode current density of about 2 
amperes per square decimeter, the mercury ftrst becomes coated with a ftlm of bromld 
and then appears to glow wltb a brllllant orange light. Thill will last for at least 10 
minutes, at the end of which tllJ\e the Olm of llromld will have become so thick as to 
prevent the light being seen. The light can be obtained at as low a voltage as S volts, 
but the Intensity la then very low. Wltb Increasing voltage-or, really with tncreasllll 
current density-the Intensity of the light Increases, the upper limit coming wbeo spatk· 
Ing takes place. 'l'be phenomenon Is shown very well with a voltage of 24 to 28 volts. 
This ls not cold light. It la not even a very efllelent light. The lmpoi:tance of It lies Ill 
the fact that It Is a striking Illustration of the principle that reactions emit light and 
that a high temperature Is not essential. • • • There ts no Immediate prospect o! 
present methods of lighting being superseded; but the theoretical fealllblllty of cold lfg!JI 
and the general conditions under which It Is to be obtained have been demonstrated." 
Jn view of possible developments along these lines such questions are of great theoretical 
interest, at least, and the reader who cares to pursue the subject would do well to coa111lt 
the paper quoted above, entitled "The Theory of Cold Light,'' by Prof. W. D. 11&11crott. 
Sclentlftc American Supplement, Sept. 18, 1915. 
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Fig, 1 (upperi.-Reflectors of a decade ago. 
Fig. 2 (lower).-Various forms of modern reflectors and globes. (Recent Develop· 

ments in the Art of Illumination. By Pr<,.ton S. MillRr . .lour. FrRnklin Inst., 
October. 1914.) 
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Richards-Llilht on Shipboard. 

Fig. l.-Seml-lndlrect ce!flna fixture from wardroom meta room of thn 
U . S. S. Arizona. (See pa.iie 2Ql and fla:. 12.) 

Fig. 4.-Stock fixture. Prismatic globe 
used In officers' quarters on almost 
all battleships. (See page 292 and 
fig. 13.) 

FiR". 5.-0pftl reflector, henvy duns1ty . 
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iolet rn<liation from ordinary illuminants has receiYed much atten
'>n and appears to haYe attained a physiological prominence which 
quite undue; it will therefore be referred to in some detail, re

rning for the moment to other aspects of the mercury-vapor lamp. 
ie obvious adrnntage possessed by this apparatus is its remarkably 
1· intrinsic brilliancy-10 or 12 candlepower per Sf}llnre inch-
1ich puts it in a dass by itself ns compared with other electric
/it so11r('es used on shipboard. As the light from this lamp is 
sibly monod1romatic it is claimed that " visual acuity for ordi
'Y reading and writing purposes is considerably enhanced," the 
, of cqurse, not being absolutely achromatic. On the other hand, 
·e is ample evidence to show that long-continu!(_'d exposure results 
lecided color fatigue; from investigations by C. H. Williams 1 

ppenred that "this was slight at the junction of red and .green, 
yellowish and green lines of the mer<'ury spectrum apparently 
1g the red and green sensations almost equally, and was chiefly 
r\'ed at the blue-green junction where the greater fatigue of the 
n came into play. The fatigue is merely temporary * * * 
was least noticeable in some of the cases who had worked 

~st under the light. as if the eye had acquired a certain immunity 
ie unusual stimulus." Under the actual conditions of use on 
>oar<l e\'en such temporary effeets must be 11n11s11al, for I have 
'ully examined a number of men after rnrious degrees of ex
·e to these lamps in the firerooms of the Florida with negative 
:s. It should be said, howe,·er, thnt in these compartments this 
is somewhat modified by the presence of a number of carbon
mt Jamps.2 

11rious effects upon our visual apparatus resulting from faulty 
nation, whether from natural or artificial sources, muy be 
ly di de led into those comprised 11nder the general, if somewhat 
1itc, heading of "eye strain," and those produced by the direct 
of radiant energy upon one or more of the ocular tissues them-
Of these the former effects, while usually less obvious, are 

greater practical concern to ns on shipboard, though cases of 
injury nlny and sometimes do occur. Examples of the latter 
t. infrequently seen in the case of searchlight operators, too 
eing due, however, to needless exposure or sheer carelessness. 
media of the eye differ in their response to radiation in accord
th their respective transparency to waves of different lengths, 
,gical effects, when occurring, will depend in character and 

·atioos on the Ell'ect of the Light ot the Mercury-Vapor Lamp on the Eye. 
\\"orld. 8<>pt. 2, !Dll. 

Iv varlou& attempts hm·<> bf><'n mnde to overcome the ghastly color etrects of the 
1por Jnmp, the most Interesting being the employment of n Ouorescent shade 
nccorda DC•' with a g<'nl'l'nl Juw, l[f\·ps oft' longer seeondnry waves, extending Int•> 
nnrt even the red. I do not know tlint It hns ever been tried on shipboard. 
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degree, not only upon the intensity of the iight to which the eye is 
exposed, but also upon the particular spectrum such radiation mav 
happen to display. For example, the cornea is relatively opaque f~1· 
the shortest-ultraviolet-waves, while the longest-heat waves-are 
mainly absorbed by the aqueous and vitreous, so that few if any waves 
beyond the visible spectrum ordinarily reach the retina.1 While it is 
reasonable to suppose that injury of some sort may be produced by 
excessive radiation in any portion of ~he spectrum, it is generally as
sumed that such damage is most apt to occur under exposure to the 
extremely short ultra-violet, or abiotic, waves. Since all ordinary 
light sources, including the sun, produce these waves to some extent, 
the practical point for consideration at present is to determine whether 
or not any of the illuminants used on shipboard emit such radiation in 
dungei·ous degree. Incidentally it will be well for us to bear in mind 
that all our sources of luminescence are enclosed in glass, and as this 
substance is extremely opaque to waves in the \tltra-violet very little 
enei·gy is transmitted in this form. This statement applies to the 
ordinary mercury-vapor lamp, which, however, must not be confused 
"·ith another type, not used on shipboard, in which the container is 
made of quartz, which is highly transparent to waves of short lengths. 
Lamps of the latter form are commonly used in photography, where ' 
strong actinic effects are desirable. They are much more efficient than 
those with the glass tube, the quartz permitting high internal temper· 
atures which glass would not withstand. The quartz tube, howem. 
mny be itself inclosed in n glass container which cuts off the abiotic 
rays and renders the lamp available as an ordinary illuminant. With
out attempting to summarize or paraphrase the opinions of various 
authorities on this subject, I shall quote freely from a paper written 
by two,2 as their views seem to me sufficiently conclusive: 

"One can not stigmatize an illuminant which emits ultra-violet 
as dangerous for this reason any more .than one can declare a store 
unfit for use because it is possible to burn the finger by deliberately 
touching it. * * * Broadly, we have found that no artificial 
source of light used for illuminating purposes contains enough ultra· 
violet radiation to involve the slightest danger to the eye from its 
effects under any readily conceivable conditions of use. • * • 
Abiotic action for living tissues is C<.lnfined to wave-lengths shorter 
than 305 µ. p., a.t which length nbiotic effects are evanescent, while 
for shorter wave-lengths they increase with considerable rapidity. 
"' * * Experiments on rabbits, monkeys, and the hm111m suhject 
}H'<n-e that the retina may be flooded for an hour or more with light 
- -------- ------

1 _\• not~d lo R form1•r pnrl'r. only rny• whl<'h Rre ab30rbetl produee m11terl11l etrects. 
whether thP•<' hP chemknl. th!'rmnl. phy~lolol!lcal. or patholoirtrol. 

•The .\ llel!P<I Dnn:.tf'l'S to the Eye from t'ltr&·\'lolet Radiation. F. H. \'erbOetr ~d 
Louis Bt>ll. fl<'lence. Srptemher 25, tl)H, 

Digitized by Google 



2. RICHARDS-LIGHT ON SHIPBOARD. 283 

~xtreme intensity (not less than 50,000 lux), without any sign 
Jermanent injury. The resulting scotoma disappears within a 
hours. • • • Infra-red rays have no specific action on the 

1es analogous to that of abiotic rays. • • • Actual experiments 
e on the human eye show conclusively that no concentration of 
ation on the retina from any artificial illuminant is sufficient to 
'uce injury thereto under any practical conditions. * • • Com
:ial illuminants we find to be entirely free of danger under the 
1ary conditions of their use." ,As limitations of space prevent a 
:liscussi9n of these questions it will be assumed in what follows 
on shipboard we are chiefly interested in the prevention of 
:rain and its attendant evils. 
the practical consideration of any lighting system the color and 
ce of witlls and ceilings are factors of great importance which 
:i be given due weight. On shipboard these matters are deter
[ by departmental order, the exact shade and surface quality 
h compartment being explicitly specified. Without going too 
into detail, it appears that the requirements for living spaces 
follows: 

''ure white, gloss finish: 
All offices. 
Chief petty officers' staterooms, mess rooms, and qunrh'rs. 
Crew·s reception and rending room. • 

•ure white. fiat fi11ish: 
Crew's quarters except 11s noted nbo,·e. 

'ale green, {lloB& finish: 
Officers' quarters. 
Skk bny. 
Isolntion ward. 

~een tint produced by exact compliance with the department's 
ing Instructions, 191.4," is comparatively pale, though decided, 
ile it absorbs considerable light the amount so lost is probably 
of much consequence. There has been a tendency in the past, 
r, to use an excessive amount of coloring matter, particularly 
•aint applied to officers' quarters, though I have seen the same 
1n of affairs in at least one sick bay. The result in some cases 
·ender the compartments affected gloomy and depressing to a 
degree. Assuming, however, that paint is mixed and applied 
accordance with specifications, do the results adequately fulfill 
1irements1 While freely admitting that this and many simi
:ions must be answered with reserve, I am strongly inclined to 
hat the evidence is unfavorable. In the first place, it will be 
from the table above that gloss is generally used in the very 
ments where reading, writing, and similar operations are 
imonly conducted. No doubt this giye.q more light. bl!t it also 
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gives more glare, due to regular (or specular) reflection. It does not 
appear to me that the gain in general illumination by any means 
compensates for this disadvantage, a disadvantage which is real and 
readily apparent. If gloss is used for reasons of cleanliness, it would 
seem most l}ecessary in the crew's quarters, where so many persons 
congregate; but there the finish is flat, as it should be, in my opinion. 
Indeed, I am not greatly in favor· of gloss in any part of the living 
spaces, unless it be for the sick quarters, where illumination may gene
rally be regulated and spotless surfaces are particularly iroperatire. 
Furthermore, the distribution of color seems somewhat inconsistent 
from the hygienic point of view. Why should officers'· mess rooms 
and staterooms be tinted, while similar compartments for the men are 

• white¥ Would not the arguments for· the former apply to both~ and 
in even greater degree to the crew's reading room 1 Again, all offices 
are white, and glossy white at that, though in these compartment, 
avoidance of glare is of special importance. 

Finally, the question arises as to the color itself, since it can hardly 
be doubted that some tinting is adYisable. While I am unable to giw 
any very definite physical basis for the opinion-it may be based on 
purely psychological grounds-I would personally favor a very pale 
yellowish buff rather than our standard shade of green, and I m.1,r' 
add that I have .heard a good many officers on shipboard expre&i a 
similar preference. 

Summarizing these observations, then, I would tentatively snggeEt 
consideration of the following modifications in our painting scheme: 

Pure white, gloss fi11ish: 
Not to be used. 

Pure white, ffa,t finish: 
Crew's quarters, except ns noted below. 

Pale buff, gloss finish: 
Sick bay. 
Isolntlon wnrd. 

Pale buf!, flat finish: 
All offices. 
Oftlcers' quarters. 
Crew's reception and rending room. 
Chief IJ('tty officer's staterooms, mess rooms, ond quarters. 

In many compartments considerable wall space is taken up by 
furniture, perhaps 50 per cent or more in some offices and staterooms. 
Of late such fittings are of metal heavily enameled in very dark olive ' 
green, resulting in much loss of light, heavy shadows and strong con· 
trasts. As this seems a very unfavorable combination for the eye~. 
experiments might indicate the advantage of using some lighter 
shade. Moreover, the colors for our staterooms and mess rooms 
might well be chosen with due regard to their combination as a 
whole. 'It is true that esthetic considerations carry little weight on 
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board and one can grow accustoiped to "golden" oak and pea
n walls, but when harmony and utility go hand in hand it seems 
~what unnecessary. 
nee, as noted in n former paper·, we must of necessity use direct 
ing almost exclusively, it is hardly worth while discussing all its 
ive merits and disadvantages, but it has one aspect which is of 
cular interest to us on shipboard. It appears that any excess of 
above a very low minimum is peculiarly objectionable with this 

m. According to Ferree (loc. cit.) with direct or semi-indirect 
ing at an intensity which gives maximal acuity of vision, as de
ned by the momentary judgment, the eye runs down rapidly in 
ncy. He found that" the most favorable intensity is secured by 
stallation that gave 1.16 foot-candles in the horizontal, 0.85 in 
>0 position, and 0.45 in the vertical. At this intensity, however, 
>SS in efficiency of the eye for three hours of work was almost 
and one-half times as great as for a wide range of intensities 
ther the indirect system or daylight." This is far below even 
istomary standards on shore and would certainly not be will-
tolerated on shipboard where the demand seems to be for a 

r illumination than theory and custom allow. It is therefore 
essing importance that we should determine just how far we 
~o in meeting this demand, especially as there has already been 
[ency to make concessions in this direction. For this and many 
questions we need experimental data, collected under service 
fons, data, moreover, which are not obtainable with the ordi-
racilities afloat. . 
!Stimating the utility of our installations it is hardly fair to 
nn a system itself for defects arising from its improper use, 
. may as well be said at once that the most casual investi-

of conditions on shipboard will show misuse and abuse of 
that cry aloud for control and correction. Sometimes such 
ences are due to ignorance, occasionally to pure carelessness, 
>ften, perhaps, to a combination of both. For example, it" is 
mmon occurrence to see some one operating a typewriter with 
tungsten lamp suspended immediately over the machine and 

y within the line of vision. Upon a recent occasion I observed 
reading and writing table for the crew, which had been 
to a white bulkhead, and before each seat, some 2 feet or 

ove the desk, hung a plain 4-0-watt lamp absolutely unshaded. 
~ my present cruise an officer who had recently joined the ship 
lined of ocular discomfort, saying also that he had had no 
11s difficulty of the kind. Upon investigation I found a bare 
# lamp in the middle of his stateroom, located there by his 
~ssor! and further inquiry showed that several othe1· rooms 
e same abominable equipment. 
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In approaching the subject of light distribution some limitation is 
obviously necessary, and the following discussion will be mainly 
restrict~d to a few typical compartments selected from the li\ing 
spaces of officers and men. In offices and staterooms local conditions 
vary so much individually and from time to time that they can not 
be summed up as a whole. This is chiefly due to the fact that two 
classes of lamps are commonly employed in these compa1·tments, some 
being permanently fixed while others are "portable," the location 
of the latte1·, for all practical purposes, being now left entirely to 
the discretion. of the users. While the total number of portables is 
comparatively small their relative importance is really very great. 

0 

__ ,,.,,. ... -- ---

I 
I 
I . 
I : -· 

not only because they are gen· 
erally used fo1· work which is 
trying to the eyes but also on 
aecount of the fact, as indi· 
cated auo\'e, that their great 
con n~nience leads readily to 
an nggr1trntion of the ¥ery 
fuults they are designed to cor· 
re<:t. It does seem, howem, 
that the two lamps-one filed 
and one portable - officia\l! 
allowed to each stateroom are 
not enough.1 Certainly more 
are promptly requested, and 
sooner or later each room is 
pretty sure to acquire from 
one to three additional lamps, 
perhaps of 40 watts each 

i~11~;;;:~•··t:n:Hti.~?t%: rather than 25. To some ex· 
tent this is merelv a matter 
of convenience; it i~ easier, for 

instance, to turn on a new lamp above one's pillow than to get up 
and remove a single portable from the desk, and under such circum· 
stances all the light available may not be used at once. Similar con· 
ditions commonly prevail in offices, which arc apt to have two or 
three times as much light as the designs call for. 

F1". G. - llt·rtli dt•ck of U. S. ~. ,l/11i111'. 

In figure 6 is shown, diagrammatically, the lighting layout of a 
compartment on the berth deck of the Maine, which is much used 
by the crew as a "living room." Its area is approximately 1,056 

1 Since this pnrngrnph w<'nt to print I hnve l<'nrno'd thnt the allowance Is to be Increased 
on the California clnss of ships, ns follows : 

One 60-watt CPll111g fixture. 
One 2o-wntt desk 11,:ht ncnr ltcrth. 
One 25-wntt desk light Inside secretary. 
One 25-watt desk light over toilet-case mJrror. 
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square feet, and it was originally illuminated by eight IG-cnndle
power lamps (or rather less than 1 candlepower to 8 square feet), but 
these lamps ha,·e ,·ery recently been replaced by -10-watt tungstens, 
gi,:ing twice as much light on four-fifths the power. E'en so, the 
impression upon entering this compartment is decidedly gloomy; 
dark shadows throw the lnmps themseh·es into bold relief, and ea<'h 
of these lamps is bare, with clenr glass bulb. Of the eight lamps, 
three only are overhead, and these are partly hidden between the 
beams; the other fiye are mounted vertically against the bulkheads at 
heights of 4 to 5 feet, a most uneconomical arrangement and one 
which is particularly objectionable as bringing the light below the 
eyes. 

It needs little argument, I think, to show that in this case the 
original layout was bad and that doubling the amount of light 
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Fl•L i.-·.\rr:mi;Pment or lighting fixtures in rr~w·s rending room on ti. S. R. .·I ri:Q11u. 
• ~ee p. :!ii'!. ·' 

has not greatly improved matters. Under the peculiar conditions 
of wall space, ceilings, etc., probably 1 candlepower to 2 square 
feet-fom· times the ciriginal-woulU not seem excessive.' Tht>re is 
too much light entering the eye from below, und extreme contrasts 
are admirably suited to promote glare. The bare lamps used origi
nally were bad enough, and they are now . much worse. Broadly 
speaking, I should say that this compartment needs many more 
lights, relatively much less light from below, overhead lamps clear 
of the beams where practicable, and a suitable shade on every bulb, 
all conditions which are readily obtainable. 

'lt mu~t ~ undt>rstood that this nod similar expressions are mer~!~· rough approxima
tions. In my opinion the optimum lllnmln11tlon tor con11ltlons on shipboard Is still 
largely a matter ot conjectnre. 
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Passing over the meager deYelopments of some 17 years let us con
trast with the above the design shown in fig. 7. Here we ha;e a 
long step in adrnnce, one of the crew's compartments being S('t aside 
as a reading and writing room with a lighting equipment spe<"ially 
designed, in part at lea!>i, to promote these purposes. The fixtures 
are all of new types. The eight which are overhead are to be fitted 
with reflectors of prismatic type and seem well located with regard 
to the reading tables. The new bracket fixture (fig. 8) seems a vast 

· improvement over the corresponding type so long in use; the lump 
hangs ve1tically, and the shade is long enough to extend well below 
the bulb. so that a bare filament, if used, would be practically with· 

· drawn from over the field of vision 
r--+--...... 
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Fm. 8.- Readlng lamp for of!lcer·a 
stateroom. 

( i.e., it would only be seen by glanc-
ing directly overhead). 

The desk lamps are to be mounted 
horizontally in opaque reflectors 
which may be adjusfA;id to various 
angles; for reasons already noted it 
might be safer to have them fixed, 
and proper relation of the seats (if 
movable) should be clearly indicated. 
While I do not wish to trespas; 
within the province of the technical 
expert, particularly in the case of an 
installation which has not yet been 
tried out, I must confess that this 
purt of the design seems 11 bit dis· 
appointing. We may expect 40-watt 
lamps to be used in these fixtures 
(although 25-watt lamps are to be 
specified), giving, perhaps, an illu-

mination of 16 foot-candles or more on the desk, which seems entirely 
too high. (I believe the exact height of these fixtures has not yet been 
determined.) As the seats are all on one side and very close together 
it is difficult, I presume, to obtain an arrangement free from glare 
and giving each individual light from the left side. Perhaps under ' 
somewhat different conditions, i. e., with the desk away from the 
wall, semi-indirect fixtures might have been employed with advan· 
tage, but limitations of space leave little or no choice in this matter. 

Figure 9 indicates the location of lights in the wardroom of the 
111 aine, five single lamps in prismatic globes between beams and two 
clusters of four lights each over the tables. The problem of dis· 
tribution in thjs case is comparatively simple, and in this respect the 
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effects are good. The original equipment ga,·e about 1 candlepower 
to 2.2 square feet, but this has now been doubled, and it would be 
difficult to convince a member of the mess that he could get along 
with less, although the illumination on the tables probably exceeds 
7 foot-candles. The particular point of interest in this old design 
is the 4-lump fixture, a type which I believe has been installed on 
eYery ship since constructed in spite of manifest disad,·antages, 
though it must be admitted that the more objectionable features are 
not inherent but due to imprope1· use. These lamps hang at an angle 
of 45° below the horizontal 11nd each is fitted with a wide-mouthed 

0 0 

1"11:. 9. -Wnrdroom DH'"s room of U.S. S. lfainc. (Seep. 288.l 

porcelain shade, which is c~nsiderably shorter than the bulb. 
Now, it was no doubt intended that frosted .bulbs (or 1.mlbs with 
frosted tips) should be used in these fixtures, but as a matter of fact 
clear bulbs are almost unh·ersally employed. The result is that the 
eye continually encounters the brilliant filaments, for a little experi
ment will show that for each cluster three bulbs are more or less 
vifilble from any one of four angles, while there is no position 
which conceals more than two. Similar conditions prevailed in the 
wardroom of so late a ship as the Florida for example (fig. 10). 
Here we have not only the two overhead fixtures, but the situation 
is aggrav·ated by six double brackets, each of which carries a pair of 
lamps mounted on the same principle. These side lights are worse, 

Digitized by Google 



290 RICHABDS-LIGHT OX SHIPBOARD. \'ul. I.. 

howerer, as they are considerably lower, and the net result is tlli:t 
one can neither stand nor sit in the Flurida·s wardroom without 
having the eye dazzled by brilliant images. Of com·se the remedy is 

~ .s,-M • 0 4..1 t ,,..., .,.,.tt, !'t .. ,....,.,.naw~A ,,,.., 
,,,~J"lll0.11.,llt · •.1.'"""''. "'""''";a · .,,cM,., 
C"l!M!U!1 ''Arflflfl ,,..,., · !,.l"I "C• ,, .... .,. 

... ,,.,.,.,,,1 , ...... ,.,.., .. . ;,.."" .,,. ,,,,., 
O-OJ,«£1#+ l"1•rM1t• atv•IO .,.. J..,,, 

FIG. 10.- Arrnngement of lighting llxtur~s In wnrdroom of U. S. S. Florida. (Seep. 2St.J 

obvious enough, but even if the medical officer calls attention thereto 
he ·is apt to meet little sympathy or encouragement owing to n wry 
general lack of intelligent interest in such matters. And yet I do 

..SYMBOL.$ 

I ,.,,.,, NrClllH· .,.,r- • 

1r t: ll.IHIS,IATVlll 

-0f#'t61.I •1'1AO<IT · rY~ H 

O fL!t1,.,. ''"ru~& w1r#r:,0•1 

1-'1". 11. - Armn;.:ement of lll(hl!ng fixtures In wnrdroom of 11. S. S. Arl7ono. (Seep. 291.) 

not remember ever haYing been aboard a passenger steamer, even 
on a one·night run, where exposed bulbs were not universally frosted. 
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The Florida's wardroom is probably too brilliantly Iiglited, as 
ference to the diagram will show. but the illumination was rela
-ely somewhat weak over the middle of the table. .As usual: more 
ht was demanded~ and this was eYentually supplied by two special 
tures~ containing four lamps, which were purchased by the mess 
~onsi<lerable expense. 
rJie design for the Arizona's wardroom mess room (fig. 11) in-· 
luces n new element which may haYe a decided influence upon 
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i--10. 1:?.-Photoroetrlc curve of fixture shown In figure 3. 

·elopment of our future lighting systems. For the first time 
Navy (perhaps in any navy) semi-indirect fixtnres are to be 
d. three of these being suspended over the table (fig. 3). 
rding to the photometric cune (fig. 12) the illumination h; 
ably uniform as far out as 70° and should give about 3.8 
ridles on the table. The data for this cnr'7e. however, were 
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taken in n large room with ,·ery high ceiling,1 conditions quite unlike 
these r.n shipbcnrd. nnd it will be a matter of interest to contrast 
its performance between the benms of a compartment having only 
8 feet of headrcom. I mention this as another example which em
phnsizes the importnnce of obtnining more datn on shipboard. 

The ceiling fixture is, I believe, of the standard type so long in 
use (figs. 4 and rn), but the brackets are new, like the ones already 

L1C.H r Dis r1?18uncN .. 
MEAN 5PHt.RICRt (llNDLCPOWCR 
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l•'w, 1::.- Photomt•lric curve of fixture shown In figu re 4. 

referred to in the crew's reading room. The total amount of light 
(about 1 candlepower to 3.5 square feet) is considerably less than 
that of the Florida (assuming that 40-watt lamps are used in both 
cases), but with the distribution indicated it ought to be ample. 

'Semi-ln<lln•ct lhchtlng links the . direct and Indirect systemA, and In any particular 
ca1<e may nppro11ch one or the other of these a~ 110 extreme. Undt>r the conditions here 
referred to It would aet•m that what the curve r~ally 1howe la mainly the distribution 
of light trttn•mltted throuich the bowl, t e. , direct lighting. The totnl tllnmlnntlon on the 
tnhlP will pl'l>bably not lie less tbnn :; foot -candles. 
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From this brief comparison of several designs. prepared at vari
ous periods, it would appear that during a number of years (15 at 
least) there was no very marked development in the art of illumina
tion as applied on shipboard, except a simple substitution of the 
high-power lamp. As this was done without any compensating 
modification of the old fixtures, with a view to protecting our eyes 
against the increased brilliancy, the change has not been an unquali
fied improvement. Of late, however, there has been renewed activity 
on the part of our technical experts indicating a better appreciation 
of existing conditions afloat. If this new movement is to continue 
and attain logical results it is evident that, as medical officers, we 
must be prepared to take an active and intelligent interest in the 
process. 

In conclusion, I wish to express my sincere thanks to Lieut. Com
mander E. P. Jessop, United States Navy, and to Mr. William 
Hetherington, jr., electrical expert aid, Navy Yard, New York, for 
indispensable data and the drawings (figs. 7, 8, 10, and 11), which 
were specially made for this purpose. 

SUlllL\R1 AND RECOlC\IE:SDATIO:SS. 

1. There seems to be a general demand on shipboard for a some
what higher general illumination than that called for by theory 
and practice ashore. This may be due in part to excessive exposure 
to bright sunlight and glare on deck. 

2. With modern lamps there is generally power enough available 
to furnish an adequate amount of light, with allowance for loss by. 
proper shading. . 

3. The system in use---direct lighting-is the only one generally 
practicable at present. 

4. With this system care in securing proper distribution and dif
fusion of light is particularly important. On shipboard this matter 
is urgent, because local conditions make for heavy shadows and 
strong contrasts, while confined quarters and low ceilings bring light 
sources close to the eye. 

5. ·The exposure of bare metallic filaments of high intrinsic bril
liancy is now the general custom and is much to be deprecated. 
Steps should be tnken without delay to prevent the indiscriminate 
use of bare lamps in living spices, suitable shades (or frosted bulbs) 
being made obligatory. 

6. There is much misuse of light, particularly in staterooms and 
offices where portables are installed. 

7. Officers and men of certain ratings should be instructed in sim
ple rules of good lighting, and medical officers should inspect and 
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advise more generally in these matters. Such instruction might 
ad,·antageously be given at schools for yeoman and electricians. 

8. Certain changes in interior painting seem indicated. 
9. The problem of good lighting can not be solved by random 

observations, and the importance ·of the subject warrants investi
gation by a specially selected board . . Such a board should be given 
every facility and a free hand to conduct experiments on some ship 
m reserve. 

This recommendation, first suggested and advocated by Medical 
Director J. D. Gatewood, United States Navy, should appeal to 
everyone who has seriously considered the question of illumination 
on shipboard and appreciates its peculiar difficulties. 
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Fie. 14.-Plnn of typical wardroom mess room. Designed by Mr. T . W. Rolph, IvanbOt>
Regcnt Works of General Electric Company, Cle,·elnnd. Ohio. 

To gil·e a foot-candll.'s uniform lllumlontlon on a plane 2' 6" nbove lloor. wltb adequate 
e~·e protection. Equipment : Eighteen outlets, ench equipped with one 40-watt bowl 
frosted Mazda lamp, nod reflector No. 3043--6" Sudan In 1rorm " 0 " bolder position. 
Lump nod reflector mounted ns close to ('(•lllog as posslbh•. 

Since the above was written and just as thli! papt'r goes to press I have n• 
celved the following duta from l\lr. T. W. Uolph, the well-known Illuminating 
engineer, and his generous response to my request for Information is grefltlY 
uppreciated. As will be seen, his design for a wardroom (fig. 14) differs con· 
siderably from any In uctunl use, and this opportunity to compnre current <·om· 
merclal practice with our own should prove of great vnlue. Of course, our 
mess rooms are not always so symmetrical, and many of our llghts nre loc1tted 
with special regard to furniture <wfas, side tables, etc. ), !Jut I purposely omitted 
such details, merely specifying shup(• and size of mess room and the customary 
overhead beams. • 

There are several features of this design which seem to me of pnrtlcul11r 
interest: 

( n) The total amount of light Is ,-ery considerable, nnnfely 1 cundlepower to 
1.7 square feet of floor space, or relatively just twice as much ns we are to 
have ln the wardroom of the 1lrfaona. 

( IJ \ Pnrtlcular cure is taken to cut down brilliancy of light sources. secure 
J.:'00<1 tliffuslon, nn<I safeguard the eyt>s. 
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(r) The illumination is uniform on the working plane (3 foot-cnudles). As 
was to be expected, this Is less than we are now· nccustomed to on the mess 
table. 

(d) Color scheme for walls nnd celling differs considerably from current 
practice on shipboard. 

These questions are fully tllseusse1l by the deslgnt>r, as follows: 
"In trl'atlng your r('(}nest of n tn1ienl wardroom • • • It St.'f:'ms hest to 

r1.•11si<!er th's without rei,:nrd tu present practice, tlisregardiug to a certain ex
tent nweha11ieal obstructions, stwh as beams. skylight, rte. The lighting of n 
mom of this character. which Is large. yet has a low celllng-8 feet-I:; rllffi· 
<'Ult, e.<pednlly when the room Is usetl for social purposes. The tlltlicult)· is due 
to tht' fact that li~ht so11r1·es can not be mounted high, and necessarily 1:0111e 
1Yithiu the rnnge of or•linary \'i:<lon. Thi>< mt•ans that the light sources !<hould 
l1aYe a low intrinsic brlllianey, iu fnct. lower than is ur<linarily ohtnine<l with 
1!irwt lighting unit!<. If open refl<'ctors nre U-<e<I. there Is thl' que;;tion of con
tn1st hetwl:'t'n the interior anti the exterior of the reflector. This contrast In 
hrightness is t1x1 great if the retleetor is extremely den»e. 'Ye c1111 not re:<ort 
tu indr.,;ed units. us the units of this type un the murk1't ure too bright to be 
pint\'<! >;() close to the line of vision as a ge1wrnl rule. • • • l'\eve1·thele:;;s it 
j, fK"'sihle to ohtuin ri>nso1111hly goOf! re:<ttlts :it pre,;1•11t hy using open retleetors 
.. r foirl)· low trnnsmlsslon quulltle!!. • • • Sonw might <'lns"lf~· the Sullnn 
ns meilinm 1lt>nslty, Ill'< it is 1wt UI'< hell\')' as .-ome n•tl€'ctors on the market. 
l\>n~lty Is, of course, untlerstootl here to be degree of 1·ellecting efficiency und 
inwri;ely, tlegree of light transmission. 

\\'t> ha,·1· lultl out a sy,.;tt>m of lighting for this room, using the method of 
t•~'Uring eover<'tl in s.-..·tlon a nf the Lighting Handbook.' We recomm<:>nd thnt 
the celling he pnlntNl white or fl light ('olor In or1ler to gl't !!{t<1tl dlffu>'lon of 
illumination b~· meuns of rt>tlt~etion from the eellin~. We would recommenrl the 
'l'alls 11 medium color. We believe that if the walls are too light, there Is too 
.tigh a brilliancy of surroumllugs und buck;.:round, while If the walls ure too 
•!.Irk there is unpleasant contrast between the brightly lighted objects In the 
1nom un1l the tlnrk bnl'kground. 'l'he following nre the data 011 whi<'h the 
ai::urlng Is hnsed : 

Room, 20 feet by 50 feet. 
Foot-eundles desirt'll, 3. 
Direct lighting to he usc.>d, with Sudan reflectors. 
Ceiling light, walls· medium. 
Con.~tant. 0.45. 
With th!' aho,·e dntn. the enkulatlon of total lnmPns 2 requhwl from the 

lamps lit-· 

Total lumens=area-~_oot-candle_l! 
constant 

20X50X3 
= - 45 -

=6667 

'The Lighting Handbook. Ivanhoe-Regent Works of General Electric Co., CleYeland, 
Oblo. Thill little booklet contains a great amount ot general Information upon the theory 
and practice of electrical lllumlnntlon, and It Is wrltt<'n in plain language 

'Tbe'lumen te a unit which Is becoming more :ind more generally used In Illuminating 
engineering. According to the Lighting Hnndhook, " one lumen ot light Is the qunntlty 
nee-ssnry to produce one foot-enndle n.-ernge lnfrn~lty of lllumlnntlon on nn nren ot one 
squa~ toot." The tux le o unit little U!W'd In this country. It lndlcotea an lllumlnntlon of 
~ne lumen per square meter. (T. W. R.) 
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"'(~ trie;I 60-wutt h1111ps, which give 1)9() lumens, nnd the nutub<.>r of lamp' ' 
l'Pllllit'Ptl come,,: out 1:!, whidi mt'ans two rows of 6 lamps ench. This require
lumps IO feet ll!•Hrt, anti with this tnle of retleetor the lllumlnution will llrol• 
off som<>what hl•t\wen lumps. Orllinarily this would not be serious, but In thb 
c·a,,:e the 11ini11;..: tnhie in the ce11te1· of the room would bt> the point whel'I' 
illumination drops off. Wt> might put the two rows clo,,:t'r togt>tlwr than lU 
feet nnd nllow the illumlnntion to drop of'f ut the shies of the room, but it 
"t>t'lllS hPtter to u,,:t' ;;nmlll'r lumps nnd n grt>uter number. We therefore trl('lf 
40-wutt lamps, which gh·e 380 Iurnens, * • • and this comes oui 17.6 or 18 
lnmps requir('(l. This meun" three 1·ow,.; of 6 Inmps each, lumps placed on 
!'f!Uare,,: G feet 8 inches by 8 feet 4 inches. * * • Of course. this seem> 
like n lnrge numbe1· of lnmps to use, but -with the low ceiling and the size of 
the room it is scnrcely possible to obtain uniform lllumlnntlon with wider 
spncings without 1llre<"ting ('onsil){'rnble light Into the eyes of the ()(•cupnnt~ of 
the room nt certnin ungles of ordinary vision. • • • 

The system recomm<>nded will give a uniform illumlnntlon of 3 foot-candles 
throughout the entire room." 

FUMIGATION OF THE U. S. S. TElflfESSEE BY THE CYANID XETHOD. 

Hy N. RoB•:n·rR, Suri:t>On, United State' Public Health Service, and G. E . Roentso~, 
Passed Assistant Surg<'on, and A. E. BEDDOE, Assistant Surgeon, United States :-ia•r. 

The following description of the "cyanid method" of ship fumi· 
gation as it was conducted on the U. S. S. Tennessee is offered for 
consideration because it is believed to be by far the simplest, the 
quickest, and the most efficient of the various methods that have~ : 
employed to rid ships of vermin. We believe that this method has 1 

never been used on an American warship before though it has been 
used in fumigating merchantmen. 

The U. S. S. Tennessee was fumigated at the Navy Yard, Phila· 1 

delphia, Pa., in September, 1915, to rid her of rats, cockroach~ ' 
and bedbugs. The work was done by the personnel of the ship. 
directed by the medical officers, under the supervision of a medical 
officer of the Public Health Service, who had had experience with the 
cyanid fumigation of merchant ships. 

Many of the ships of the Navy after they have been in commission 
for a few vears are infested with rodents and insects, which can not 
be gotten .rid of except by some method of extermi~ation that will 
become effecth·e in all parts of the ship at the same time, and one 
that does not necessitate the removal of any of he1· contents. It is 
evident that it would be useless to fumigate a ship piecemeal and 
expect any real results. It is also equally evident that it would be 
very ineff ecth·e to fumigate with a gas that would damage certain 
articles to such an extent that they would have to be remowd from the 
ship during the process. In the first case the pests would simply 
migrate from one compartment to another, and in the second rase 
they would be carried off the ship in the articles that would be 
remowd, nnd then carried back. 
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lydrocyanic acid gas, mixed with the internal atmosphere of the 
> in the proper proportions, will quickly and certainly kill all air-
1thing animals exposed; it will penetrate into the interior of por
bodies, such as mattres&1S, hammocks, and bags, in a short time; and 
longer time into closed drawers, trunks, and other containers of 

tight material having pervious joints and cracks. If those en-
!fl in the work are properly equipped and are supervised with 
lnable skill and care, there is practically no danger. The gas is 
:ically and chemically inert, and does no damage to structures, 
1inery, stores, or personal effects (although a small quantity of 
spray is thrown oft wh~ch may cause a slight tarnishing of bare 
l near the generator), and there is no danger of fire. 
e process is essentially very simple; a quantity of solid sodium 
.d is dropped into a bucket containing a mixture of sulphuric 
rnd water, the operator at once escapes, tightly closes the com-
1ent behind him, and leaves the gas to generate, diffuse, and 
rate for from 1 to 48 hours, according to circumstances, after 
1 the compartment is opened and thoroughly ventilated, prefer
)y blowers; all of which, except the planning necessitated by 
itricate construction of modern warships, requires little time 
cill, and not very much labor. 
• material required for fumigating the Tennessee was as fol-
750 pounds of sodium cyanid (this was in egg-shaped lumps 
ing exactly 1 ounce each), 1,000 pounds of sulphuric acid, 400 
~allon cedar buckets, 25 pounds of paraffin, 50 pounds of wash
Ida. 400 two-pound paper bags, about· 800 tags, and 2 large 
>. The material .was used in the following proportipns: For 
00 cubic feet of space, 1 ounce of sodium cyanid was mixed 
} fluid ounces of sulphuric acid nnd 2 ounces of water. 
1 the aid of the carpenter e>ery compartment in the ship was 
~d and the cubic space estimated, except the double bottoms 
~ magazines. It was considered that these compartments were-
1 lly closed off from the ship proper and not infested. At this 
was determined where and how many buckets should be placed 
compartment. In general, it was planned to have one bucket 

'"e of 3,000 cubic feet of space, but sometimes it was necessary 
,ase or diminish the amount of cyunid and acid used in a cer
npartment because of the size of that compartment. 
;hip was carefully gone over and the position of each gen-· 
;as decided. The doors, h11;tches, etc., to be left open or closed 
nee were determined. At this time the route to be followed 
party charged with the potentially dangerous tusk of drop
~ cynnid into the acid and closing the compartments, or sev
ups of compartments, after them was determined. Planning 
'.i.':i9--1~ 
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this route was the most difficult part of the fumigation, insomuch 
as the party had to go into every part of the ship, start the generators. 
escape, and shut the entrance behind them, without at any tin1e pas.s
ing through any space already containing gas. It was necessary to 
have an easy entrance to each compartment, and to have an easy and 
efficient means of closing off after starting the cyanid so as not to en· 
danger life. This made it necessary to divide the ship off into odd· 
shaped groups of compartments connected by a long and intricate 

' route. 
While this planning was being done, the fires 'were drawn, the 

machinery allowed to cool, the ventilating system stopped, and the 
yard current connected up. Al'rangements had been made to transfer 
the entire ship's complement to another ship in the yard while the 
actual fumigating was going on. All hatches, ventilators, uptakes, 
funnels, and in fact every external opening was either sealed or bat· 
tened down. 

Nothing was allowed to be removed from the ship except the neces
sary wearing apparel for the crew during their absence from the 
ship. Everything inside the ship was opened as much as ~ble, 
bags and hammocks put about the decks below, and all drawers, 
trunks, etc., in the officers' quarters were opened. 

The cedar buckets were paraffined to prevent their destruction by 1 

the acid. The acid was mixed with water in two large barrels on the ! 

forecastle. The required amount of water was put into the barrels 
and then the aci<l was slowly added, the mixture being constantly 
stirred in the meanwhile. It is quite necessary to use considerable 
care in pouring the acid out of the carboys to prevent splashing, : 
especially when the carboys are full. It was during this operation 
that washing soda was necessary. The soda was strewed about the 1 

decks to neutralize any spilled acid. A solution was kept for wash· 
ing the hands whenever any acid got on them. When the acid was 
mixed the paraffined cedar buckets were filled with the required 
amount, which was usually two or three quarts. Each bucket was 
tagged to show the amount of acid it was to contain in quarts and its 
destination. The buckets were distributed as filled. Tags had been 
made out for the cyanid, telling the number of the compartments , 
and the amount of cyanid in ounces. At the same tinie the acid was 
being mixed and distributed, bags were being filled with the required 
.amount of cyanid, tagged and distributed. Each bag of cyanid was 
place<l beside the designated bucket of acid. It was very gratifying 
to the officers in charge that the men distributing the cyanid did not 
drop any into the acid during the distribution. 

After the ship had been prepared (hatches closed, acid and cyanid 
placed, etc.) it was carefully inspected to see that each bucket of 
ncid, accompanied by the proper charge of cyani<l, was in the right 
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ice; that the proper doors or hatches were opened or closed, as per 
edule: and that there was a free escape. 
rhe operators consisted of three qualified respirator men, wearing 
not using oxygen respirators. They were to use the respirators 

v in case they became trapped in the cynnid fumes. The respira
; were as a "safety-first" measure, and while it was not neces
r to use the apparatus, and we believe that it is entirely feasible 
lo the work without any protection, it adds a measure of protec-
that is exceedingly comforting to those in charge of the work. 

1st before the acid was generated the operators made a complete 
1it of the route to be followed to entirely familiarize themselves 
1 it, to see just where each bucket and bag wa:s located, that 
y person was off of the ship, and to correct any possible errors. 
')'thing having been found satisfactory, the operators mac.le the 
round. All that was done on this trip was to drop the cyanid 
the acid and close the water-tight doors. The cyanid was not 
;ied into the acid, but the bag containing the cyanid was placed 
e acid. This plan slightly delayed the formation of the gas, and 
fore added a measure of safety. The time of the final trip was 
.le less than one hour. The yard current was now shut off, and 
hip was allowed to remain closed for fourteen hours. 
ygen respirators were used in opening the ship. They were 
more important for this work than in starting the fumigation, 

1se it is necessary to reach the blower switch and start the ven-
1g system. The crew was not allowed on board until 18 hours 
the ship was opened. It is thought that not more than 4 to 6 
need elapse before a ship is free from cyanid fumes to the 

l that it would not be dangerous to human life. 
~ ship was fumigated to rid her· of rats, cockroaches, and bed

N ow, after three months, the ship has no rats, few cock
~s, and it is believed no bedbugs. 'Ve have every reason to 
the result is as nearly 100 per cent perfect as it is possible to 

ll{h-ant.ages of the above method of fumigation over other 
ls, especially sulphur dioxicl, are as follows: 
'he gas is harmless to material of all kinds, thus making it 
ssary to remove anything from the ship. 
penetrates easily into any but air-tight containers, making 

~cessary to spread out bedding and clothing. 
here is no danger from fire. 
here is no lingering odor in compartments or clothes. 
'used properly, it is nearly 100 per cent efficient against animal 
iin~e the U . S. S. Tennessee was fumigated, investigations by 
of the Public Health Service, have been reported, showing 
uch smaller amounts of cyanid may be used with equal effi-
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ciency (approximately 100 per cent in each case) and with the adnn· 
tages of (a) lower cost, (b) less labor, and (c) less danger to thll!f 
engaged. The most recent figures (liable to be reduced still further) 
are 3f ounces of. sodium cyanid per 1,000 cubic feet, with 5t fiuid 
ounces (10 ounces by weight) of sulphuric acid and 71 oun<X!S (or 
fluid ounces) of water. An ordinary bucket of 3 gallons capacity will 
serve as a generator for about 10,000 cubic feet of space. It has been 
discovered that in cold weather the reaction is very slow or may nil 
start at all, unless the mixture of acid and water is warm when the 
cyanid is dropped in. Fortunately the introduction of the acid into 
the water produces a great deal of heat, which is sufticient to start the 
reaction if the dilute acid is at once put into the generator and the 
cyanid added within a reasonable time. Furthermore, fumigation 
against insects especially should, whenever possible, be done in warm 
weather, inasmuch as when cold insects are torpid and their respin· 
tion and circulation sluggish, and hence a considerable number may 
survive the fumigation that would be otherwise 100 per cent efficieJJt. 
The weather was very warm at the time the Tf/lllMBaee was fumigated. 

THE nw HOSPITAL COB.PS J'OB.JIS. 

By W. E. EATO~, Passed Assistant Surgeon, United States Navy. 

Certain radical changes have recently been made in the forms 
which concern hospital corpsmen, with a view to raising the present 
standards and thereby promoting efficiency. Certain information 
desired by the bureau relative to the qualifications of men of the 
corps either upon enlistment or upon promotion later, or with re· 
gtlrd to making details to special duty has not been available here· , 
tofore and the following changes have therefore been considered e:<· 1 

pedient: 
The navigation form, N. Nav. 238, "Efficiency Report, Hos· 

pital Corps, United States Navy." The old form was more or les; 
confusing by its alternating spaces for offenses and duties and re
marks. Many of the special duties concerning which it was fre
quently necessary to know the ability of men in order to assign them 
to important details (to comply with requests of medical officers for 
nn anesthetist, a laboratory or a commissary man) did not appear. 
These requests for men specially qualified went unanswered, as no 
record had been kept. To be sure, a certain amount of information 
came in, but for the most purt medical officers neglected to indicate 
the special ability of each mnn. 

It is desired, therefore, that this new form be obtained as soon as 
possible by all ships and forwarded hereafter in all cases in order 
that information may begi.n accumulating without further delay. 
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Medical officers are requested to use the utmost care in awarding 
marks and in filling ont the blank spaces, as upon this information 
will be based much of future satisfactory and unsatisfactory service. 
8uC'h duties as can not be indic11ted by a figure should be commented 
apon in such a way as to convey a definite value of the ability or 
knowledge. A great variance in the awarding of marks by medical 
officers has been noted. A man should not be gh·en a mark of 5 (or 
a high mark) merely because he is of long service or has always re
<"t'fred 5; this would defeat the object of the report. Frequently a 
man is complained 11gninst as inefficient, etc., yet on consulting the 
efficiency report in his case a perfect mark of 5 is found awarded 
tbroughout. Recently a medical officer reported a hospital steward 
as worthless and unable to perform any duty whei:e,·er assigned. 
His criticism was most derogatory to the man, yet upon looking onr 
the efficiency report in the case this same officer had seen fit to award 
a perfect mark of 5 in all duties-eontradiction of his adverse verbal 
report. How, therefore, can such reports be depended upon~ The 
marks, therefore, should be such as ability \varrants. 

These forms are all filed in the jacket of the man and referred to 
from time to time in connection with his duties. By means of this 
form the bureau is able to inform medical officers upon the special 
qualifications of the men under their command. These forms are 
the only means available to the bureau from which to obtain the in
formation. It is qrgently requested that greater care be taken in 
narding marks and statements, and that this form be sent in with 
greater care and attention than is now the case; frequently, partic
ularly when men are discharged from the service for any reason, 
the form does not come in at all. 

In conjunction with this form a card index has been started under 
the rnrious headings, as" X-r11y," "Laboratory," "Anesthesias," etc., 
and n card with the name of each man qualified placed in suitable sec
tions. By reference to this it is hoped that the detail desk may 
render a better service than heretofore. Cooperation by the officers· 
in the field, however, must be expected and required. 

Xew form "Statement of Qualifications for Hospital Steward." 
This is a new form and should be obtained from the Supply Depot 
and forwarded in the case of all men taking the examination for the 
1'ting of hospital steward, acting or permanent appointment. It 
was devised to take the place of the former perfunctory letter sub
mitted by the medical officer under whom the candidate was serving 
or had served. It consists of a form letter presenting 10 questions. 
There is sufficient space between each question for the medical officer 
to put in the answer. On the back of the sheet is a copy of the 
efficiency report which should also be fill('d. in order to mnke the 
reeord complete. 
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By means of this form it is possible to gain a picture of the candi
date and thus judge more satisfactorily all sides influencing the 
advisability of his appointment. 

Recently one of the old-type letters came in, recommending a man 
highly for hospital steward. One of the new form statements of 
qualifications was sent to the medical officer in question and upon 
its return an entirely different picture of the man .was given and a 
great weight of evidence introduced against his being rated hospital 
steward, and in entire opposition to the previous letter submitted. 
Needless to say, the man was not qualified and therefore not rated. 

In the past many unsatisfactory and unqualified men have been 
given this important rating because of a lack of means to show them 
incompetent and undesirable. 

The new "Examination Report, Hospital Corps." A certain 
amount of and an examination in general education is required of 
the candidate before enlistment in the corps. Preliminary training 
is therefore essential and of great advantage to the applicant. Of 
what has this preliminary training consisted, and how far has he ! 

advanced~ 
The new examination form has been devised in order to more 

completely determine the educational qualifications and preliminary 
training of our men. This information is also desired in vie~ of 
the possibility of our obtaining the intermediate ratings and in con· 
nection with subsequent advancement thus afforded of only those 
men who are known to be well qualified. It is· desirable to know 
how much common schooling he has had, and if he has had any, how 
much, and what kind of professional experience in ci vii life. This 
will have some bearing on his future advancement and on the judging 
of the advisability of his detail to certain duties, etc. 

Under the heading " Preliminary education and training," it is 
desired that the years or portions of years be specified which the 
candidate has spent at grammar-school, high-school, academy, or 
·other preparatory schools; whether he has attended lectures or a 
course in nursing at a civil, insane, or general hospital, or practiced 
nursing in civil life; the years of study or work given to pharmacy 
in drugstore or college; a&<Jistant to dentist or dental school or 
attendance at a medical school; and, lastly, any training in any other 
work having or not having a bearing upon or relative to hospital ' 
corps work. In short, a brief statement which gives a resume of 
the man's education and previous training or experiences should be 
made. 

The professional examination has been somewhat altered and en
larged to develop the men and their work and also provide for an 
examination standard for all ratings should the new intermediate 
rates be granted us. 
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~xaminations will be held as heretofore and the papers in the case 
hospital apprentice, first class, for hospital steward, forwarded 
.he bureau for correction. 
rnder minor surgery it is desired to group all matter and ques
iS of a surgical character; the various emergencies; the proper 
iuct of surgical technic, preparation for operation both as to 
plies and appliances of patient and operator; the proper con
.ion of minor surgical procedures within the duty of a hospital 
1sman; attendance upon larger operations in the operating room 
. the su~geon; the care of and conduct within the operating 
1, etc. 
1rsing and materia medica have been combined. This subject 
1 important one, and inconsequential questions should not be 
ted. Only questions dealing purely with actual. nursing and 
dance upon and proper administration of medicines to the sick 
d be asked in such a way as to bring out fully the knowledge 
~xperience of the candidate. Now and then an examination is 
itted in which the questions are of such a character as to make 
aper valueless. 
1t.rmacy and chemistry have been combined, as they should be. 
!Sive questioning of an advanced nature should not be made, 
tther the elementary a.nd necessary knowledge within the actual 
3w of the rating should be determined. · 
ts and messing for the sick is a most important subject and has 
1een neglected. I know of no more difficult and unsatisfactory 
.ion than the helter-skelter, always doubtful, character of the 
r feeding of those on board ship who are at all ill with condi
which require careful dieting. This field is one to be devel
r we can hope for better care of the sick and a lowered number 
: days. Medical officers are urged to devote their attention to 
orm of instruction on the subject. 
-bay and ward management and care of property is another 
leglected duty, open to doubt and irregularity. The hospital 
i at least must have an idea of systematizing and regulating 
ivities of his ward (sick bay). He must know how to care for 
~erooms, stow properly his stores, and keep track of their ex
Lres. He must have an idea of properly safeguarding his 
, in addition. to knowing how the various forms should be 
llt .. 
~r practical work there should be submitted evidence of what 
didate was required to do-a list of the procedures under
vith the result, such as, "Asked to make an emulsion. Result, 
tory, etc." A specimen of and a statement as to proficiency 
:v-riting should always be submitted. 
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Greater attention also is requested in notifying the bureau by 
means of the post card relative to transfers, changes, etc., of hospital 
corpsmen. These cards are of the greatest assistance in keeping , 
track of details, the existence of vacancies, and the need of a station 
for men. The apparent neglect to forward them occurs principally 
in the cases of reenlistment, extension of enlistment, and changes in 
details on the Asiatic Station. 

THE DIAGBOSIS OJ' SYPBILIS BY THE WABSEBK.\Nlf BBACTIOB. 

By .\. H. ALI.Es, Passed Assistant Surgeon, United States Na.,.y. 

The basis of this article is the report of Drs. Uhle and :MacKinney, 
of Philadelphia, Pa., on the Wassermann reaction in the Journal of 
the American Medical Association of September 4, 1915. Their 
thorough and extended work renders their report authoritative in 
the highest degree. They say, "Our experience has taught us that 
a \Vassermann te& made by a competent serologist is of great 
value, especially is this so when two or more serologists agree in 
their reports. * * * The \Vassermann . test is of only relative 
value and should be considered with a careful history and study 
of the case. Under no circumstances should a diagnosis of syphilis 
be based on the result of the Wassermann reaction alone." Their 
report is based on an analysis of 325 specimens of blood collected 
from 292 individuals and submitted to at least 4 serologists. Of 
the 292 indh·idual cases, 25 were normal healthy indiYiduals, 70 
were suffering from disease other than syphilis, and 197 were 
syphilitics in various stages of the disease. Of the 25 normal persons, 
27 tests being made, all the serologists agreed in a negative report in ' 
21 tests and disagreed in G. Of the 70 patients suffering from dis- 1 

ease other than syphilis and presenting no symptoms of syphilis 56 
were repo1ted negatiw and one or more laboratories reported posi· 
tive in the remaining 14 cases. In 36 known cases of syphilis, 40 
examinations being made, all laboratories agreed in positives in 23 
tests; in 15 they disagreed. 

In 41 series of tests made on pntients with various syphilitic eye 
1 

or nervous lesions there were 28 disagreements; 128 examinations 
were made on 88 patients who had syphilis but presented no clinical 
lesions. "The reports from the laboratories were so inconsistent and 
the reports from the same laboratory varied so extremely in cases of 
repeated examinations that an analysis is practically impos&ble. 
* * ·* Analyzing the reports we find . that all the laboratories 
ngreed in 21 per cent, they disagreed materia.lly in 19 per cent, and 
varied in from 1 to 4 of the 10 results in 60 per cent. Of the latter, 
20 per cent varied in 1 test, 20 per cent in 2 tests, 12 per cent in 3 
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tests, and 8 per cent in 4 tests. In other words, if a specimen of 
blood from the same individual be submitted to 10 tests by different 
serologists, there is 1 chance in 5 that the tests will agree." 

This report therefore thrQws gra,·e doubt upon the accuracy of 
the diagnosis of syphilis made on the Wassermann reaction alone, 
and in reviewing over 500 health records taken at random it appears 
that many cases have been diagnosed as syphilis by placing absolute 
reliance on the positive Wassermann test in the absence of clinical 
symptoms. 

I have talked to a number of serologists in Philadelphin, and 
they all tell me that, while they are confident of their own interpreta
tion of this test, others make many mistakes in technic. The article 
of Drs. Uhle and MacKinney shows conclusi,·ely for Philadelphia 
at least that in this city five of the most competent laboratories, con
ducted by experts, most of whom are connected with teaching insti
tutions, disagree in the majority of cases. 

These tests were performed by men who are making a life study 
of laboratory work and have every possible advantage and aid to 
accuracy, yet all these discrepancies occurred. If these experts are 
able to agree in only 21 per cent of cases it seems fair to presume 
that the naval medical officer who is performing \Vassermann reac
tions will not have greater success in accuracy. 

Syphilis in the great majority of cases is an easily recognized 
disease, and before the introduction of the Wassermann test there 
llel"er was much difficulty in making the diagnosis. At present we 
have in the dark-ground illuminator an easy and accurate means of 
differentiating between chancre and chanct·oid, so that in no case need 
treatment be delayed. In the past year the writer has had occasion 
to examine many health records of men being transferred or dis
charged and the frequency .with which syphilis has been diagnosed 
on the Wassermann alone has seemed unjustifiable. No one should 
be compelled to bear the stigma of being a syphilitic without a posi-
tive diagnosis. · 

A few examples follow: 
1. Lieut. -. Was treated for a sore throat which returned to 

normal in about three \veeks. In the meantime his biood had been 
taken and on the strength of a positive (although stated "weakly 
positive") Wassermann a diagnosis of syphilis was made and he was 
given an extended course of mercurials. There were never any othe1· 
signs of the disease and the officer vehemently denies any exposure. 

2. Carpenter -. Had been treated for years for "stomach 
trouble." Finally he was admitted to a naval hospital, where on the 
strength of a positive Wassermann reaction salvarsan was adminis
tered and mercurials started. Never had any other signs of the dis
ease and denied any luetic history. 
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3. Pay clerk-. Twenty-seven years' service. Appeared before a 

retiring board for chronic parenchymatous nephritis. Urine con· 
tained albumin and casts. In his health record appeared " Wasser· 
mann positive." No antisyphilitic treatment was given, but this 
entry alone brought up the question of line of duty on his retirement. 
He absolutely denied venereal history of any kind. 

4. F-. (Extract from health record.) Admitted with "hyper· 
trophy of tonsil. Duty, sequel to tonsillitis; requests tonsillectomy.'' 

"Both tonsils removed entirely by snare." \Vassermann positire 
plus 4. There is a general adenopathy. States he knows of no sore 
or other lesion which is associated with a syphilitic condition. 
D. and A: Syphilis. Not duty; veneral. Article 2902 complied with. 
"Denies ever knowing of having condition until bJood tests were 
taken." Admits possibility without knowing of condition. 

5. G-. Three notes appear on health record. 
October 30, 1912: Wassermann weakly positive. 
No,·ember 2~, 1912: Wassermann faintly positive. 
December 1 L 1913: \Vassermann negative. 
"A. J anuar.v 9. Syphilis; origin not in line of duty; veneml. 

Article 1020A complied with. Has slight general ndenopath~·. 

\Vassermann test taken yesterday reported faintly positive. Toh~ 
pital for an injection of 606." 

The patient spent 22 days in the hospital, where he was given 
two injections of salvarsan. On admission it is stated "no open 
lesions at present time." On l\farch 20, 1913, Wassermann negative. i 

"All treatment discontinued." April 22, 1915, "\Vassermann nega· 
ti,·e.'' 

This cuse received two intra,·enous injections of sal\'8rsan early 
in 1913 on the ~trength of a weakly positfre Wassermunn. and has 
never had any other treatment. Yet his Wassermann test is nega· 
th·e, both in ~farch, 1913, and April, 1915. 

6. Mrs. M~. This woman was the wife of a private marine who 
had had syphilis diagnosed on his health record by a. positive Was
sermann test about four months before impregnation had taken 
place. The husband presented no signs of the disease, the wife 
showed no signs of the disease, and I delivered her of a perfectly 
healthy infant. 

7. A-. August 2, chancroid. 
"RA. There are two large ulcers on body of penis~ one beneath 

prepuce, all of which are becoming indurated. There is a beginning 
general adenopathy." 

August 7: Wassermann plus. 
Discharged to change of diagnosis to syphilis. Treatment bi· 

weekly intramuscular injections of mercuric salicylate with potas· 
sium iodid grs. 10 t. i. d. 
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August 18: "Wassermann negative. 
"Treatment stopped for a few days to see if Wassermann positive 

<.'ould be obtained." 
August 27: Wassermann negative. 
September 3: Wassermann negative. 
September 20, 1915: "Repeated Wassermann tests have been made 

and only the first one positive. All since that negative, even after 
resting a month from treatment. It is probably better that he 
1tceive no treatment, but simply be observed closely for four or five 
months and another test taken." (This case shows absolute reliance 
t.eing placed on the Wassermann test for treatment.) 

8. D-. July 27. Gonococcus infection unqualified. " Urine 
shows pus cells, but no profuse urethral discharge. Pus from urine 
5hows gonococci present. Y esical irritation not so very marked. 
Wassermann plus 4. Patient told of the condition, but flatly denies 
any venereal sore and does not believe he has syphilis. Discharged 
to be admitted with syphilis." 

August 3: "Syphilis. Origin not duty. Venereal. Article 2902 
complied with. States that he does not deny that he has condition, 
but does not know when he contracted condition. Refused treatment 
until thoroughly explained to him. 

"No other B!/m.pto~ prf'sent bnides lVassernwnn reaction." 
9. S-. Admitted with hernia and operated. Infection devel

oped in line of incision. .Aft~r 65 days' treatment the entry appears, 
"Patient admits syphilitic in feet ion two years ago. Treated nine 
months. Wassermann 4 plus. Received salvarsan, 0.6 gm., intra
renously. Sharp reaction from 606. Severe diarrhea. As salvar
san affected this patient unfaYorably, it is recommended that his 
treatment by mercury be continued." 

10. J-. This case is. the shortest of all. The following is his 
complete health record: "A. May 4. Syphilis. Origin not in line 
of duty; venereal. 'Vassermann 1. Neosalvarson 0.6 gm. May 5. 
To duty." 

11. "RA. June 4. Syphilis. Not duty. No statement. Arti
cle 2902 complied with. Given 0.6 gm. salrnrsan. No symptoms. 
June 5. To duty." 

12. G-. ".April 26, Hlli>. .Admitted syphilis. Origin not duty. 
Article 2002 complied with. Ko statement desired. Patient had 
n lesion a month ago which upon blood examination is shown to 
be a chancre. Wassermann plus 4. Admitted and discharged for 
record." • 

None of these cases described ~hove would have been admitted to 
the sick list with syphilis if no Wassermann had been made. An 
interesting question comes up here in regard to venereal prophylaxis. 
This has not shown the great diminution in the ratio of syphilis 
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which was expected. Might not these additional cases, diagnosed as 
syphilis on the strength of a positive Wassermann alone, be the 
reason for a great number of sick days ascribed to syphilis which 
were not recorded prior to the universal acceptance of the Wasser
mann test? 

It is not the intention of the writer to attempt to deny the great 
nlue of the "Wassermann reaction, but it is to draw attention to the 
fact that a single positive ·report is not proof positive of the exist
mce of syphilis. There are too many discrepancies among the re
ports of the best serologists for this to be the case. TQ.erefore it 
would seem wise to pay more attention to the clinical manifestations 
than seems to be the present tendency, and to use the 'Wassermann 
only as an added link in the chain of evidence. 
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lilio11H to the vaflwlogiml collection, United States Naral Medical School, 
Janual"y-!larch, 1916. 

Tissue. Diagnosis. Collected by or recelvfd 
rrom. 

::: ::~::::::: :::::! ~=:.::: : : :::: : :::: : :: : Hypemephroma • • Passed Asst. Surg. E. H . H . 
Old. 

Leprosy ... ..... . . . Surg. R. Spear. 

tions to the helminthological collection, United States Ncwal Medical School, 
Januarv-March, 1916. 

coesslon No. Parasite. Host. Collected by or received 
rrom. 

Hoolcworm1 &.."<'Mis, and trl· Cuban nath·e .. • .. 1 Surg. R. Spear. 
chocepba us (o\-a) . 

FllS<'lolo!l"ls busk I. .......... Pig . . • •. ... . .. . ... 
Ancylostoma duodenale.... . Homo .. • . .... . . . .. 
0\-a of ascarl• and Ancylos- . .. .. do . • .. •... . ... 

toma duodenale. 
Filarla lmmltl•... . . . . ... . .. . Dog ... . .. . ....... . 

Asst . Surg. W. B. Hetfteld. 
Do. 
Do • • 

Do. 
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SUGGESTED DEVICES. 

AJ1 APPilATUS l'OB. l'ILLDIG VACCIBE AJlPULES. 

By R. G. D.i.ns, Passed Assistant Surgeon, Gnlted States Navy. 

A simple apparatus for filling vaccine ampules, which eliminates 
all contamination, with practically no loss of vaccine, was devised by 
HObp. Steward l>. C. Allen and is now in use at the United States 
Xaval Hospital, Canacao, P. I. 

This app11r1.1tus. as l'how11 by the accompanying plates, consists of 
a guide and shield and a pipette, both of which can be mnde in any 
laboratory and require little skill in gl~working. 

The guide and shield (fig. 1) is made from a piece of glass tubing, 
15 cm. long and 8 mm. inside diameter, drawn until the constricted 
portion (a7<1) measures about 5 cm. in length and 11bout 2 mm. in 
diameter in the narrowest portion (b) and finished with a bell
~haped flare at the bottom ( c). The top is finished with a flange ( d). 

The pipette (fig. 2) is made of a piece of glass tubing 25 cm. Jong 
and 7 mm. outside diameter. Two bulbs (a--a) are blown in this 
tube. about 2 cm. apart~ both of sufficient size to prevent them from 
\iassing through the top of the guide ( d, fig. 1). The bottom of the 
pipette is drawn to a needle (b) 6 mm. long and about 1 mm. in 
diameter. The top ( c) is flanged slightly for attaching rubber tub
ing. 

Figure 3 shows the pipette inserted into the guide. The bulb (a) 
rests on the flange of the guide ( b) and prevents the shoulders of the 
pipette and guide (c-e) from touching. The ampule (d) is in
serted into the bell of the guide, the neck just touching the narrow 
portion of the guide ( e). 

The "cut-off" (fig. 4) is made of glass rod bent as shown. 
Plate No. 2 shows the modus operandi. 
The container is fitted with a rubber stopper with two holes. Irito 

one of these holes a glass air tube is inserted (a). This air tube ex
tends to the bottom of the container on the inside and continues well 
up on the outside ending in a small funned ( b), the air filter, into 
which sterilized cotton moistened with tricresol is placed. 

Into the other hole of the rubber stopper a glass tube is inserted 
lo which a rubber tube is attached. The glass "cut-off" is then 
slipped over the rubber tubing and the pipette is attnched (c). 

The container is then inverted and placed in an appnrntus 
stand (di. 
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The pipette is grasped by the thumb and forefinger between the 
two bulbs (the upper bulb preventing the pipette from slipping 
through the fingers). The middle finger is passed through the angle 
of the " cut-off" (as at e). This will cause a "kink" in the rubber 

G 

. f"l(.{·t. 
6 

c 
c 

e 

PLATE 1.-Plg. 1, guide and shield. Fig. 2, pipette. Fig. 3, pipette Inserted Into guide. 
Fig. 4, cut-olr. 

tubing just above the pipette (f) and cuts off the 6.ow of the 
vaccme. 

The pipette is then inserted into the guide and when lowered until 
the lower bulb (g) touches the top of the guide, the vaccine will flow. 
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The flow is cut off by simply raising the pipette which produces the 
"kink" as shown in figure 5. 
If it becomes necessary to leave the apparatus while in operation it 

is only required to let the pipette rest in the guide, the weight of the 
"cut-off" will produce the" kink." 

When in operation a container with boiling water is always kept 
near and the ends of the guide and pipette are dipped into it at fre
quent intervals to insure against possible contamination. It will be 
readily seen that as the pipette touches the guide only at the top 

-b 

:I 
11~ ,, . 

11 

'I 
I• 
I 

PLUE 2.-Apparatus In operation. 

and does not come in contact with the ampule (if the ampule is hel<l 
tightly against the guide) the danger of contamination is prac
tically nil. 

This apparatus has given excellent service at this hospital, 
2,000 c. c. of typhoid vaccine being put up and sealed in 5 and 
IO c. c. ampules within an hour. Before it was put into use a great 
amount of typhoid vaccine was lost in filling ampules; also large 
quantities were lost, due to mould, after being sealed in ampules. 
At the present time there is practically no loss in filling ampules 
and none has been lost on account of mould. 

28559--16--9 
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KBTHODS OF PREVE:NTIBG THE ALTll.ATIO:N OF TIJrOTU'll OF IODDr D 
KILITARY SURGERY.' 

TranMlated hy .l .. \. BIELLO, Passed Assistant Surgt>On, United State!' :Suy. 

Following the publication of an article by Rho in Annali di Jledi
cina Navale e Colordale, January, 1915, in which several questions 
were discussed concerning the preservntion of tincture of iodin, I 
was assigned the pharmaceutical studies: 

1. Research for the determination of the best means to be adopte1l 
to prHent the alteration of tincture of iodin in time of war-

( a) To prevent the dHelopment of iodidric acid (an irritant ele
ment to be arnided in the treatment of wounds). 

( b) Whether the addition of iodic acid is adnrntageous as pro
posed by Prof. Gaglio. 

( c) \Vhether it would be ~asier un<l more economical to ha\'e a 
special powder of metallic iodin (to be contained in vials according 
to the suggestion of the French military pharmacist Gautier). 

(d) Or if it would be better to use compressed soluble tablets ac
cording to the suggestion of Pellerin. 

( e) Or to substitute benzol for alcohol as a solwnt in order to pre
vent the formation of iodidric acid. 

2. If it is advisable that small vials ('Ontaining tincture of iodio 
be added to the individual packets according to the french system. 

3. To ascertain whether the formation of iodidric acid occurs to a 
greater extent in the dark than in the light as reported by Landrieu. 

Leaving the therapeutical considerations of the drug aside, it is 
agreed that the best official form of tl!e alcoholic tincture of iodin for 
surgical use is that of 5 per cent strength, as generally recognized 
by military surgeons during the campaign in Libya, and that the alco
holic tincture is to be preferred on account of the undoubted disin
fecting properties of alcohol itself. It is not, therefore, achisable to 
use the chloroform tincture of io<lin as proposed by Chase,·ent on ac· 
count of its greater volatility and a greater cost of the solvent. The 
tincture of iodin with IJichlorid of t>thylene is also to be condemned. 

Neither is the benzol tincture to be considered for the following 
reasons: 

1. The volatility of the sohent, which is fur superior to that of 
nkohol and for which the tincture soon loses its title. 

2. On account of the inflammability of benzol. 
3. On account of the odo1· and emanation of IJenzol, which is very 

objectionable to patients. 
4. Because benzol at the temperature of 3° C. crystallizes, and in 

the winter months in order to redissoh-e the iodin, the heat of the 

• F.. Glaoturco, f:lrmnelstn dlrrcttor~ di 2• classe della R. Marina. Annali di MedlclDa 
::-;avale e Colonh1l1•, .July, J!Jtr.. 
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nd is not sufficient, and one must resort to artificial heat which 
·es rise to the danger from inflammability of its vapors. 
r11e alcoholic tincture of iodin has the incomenience of altering 
'Y quickly and becoming ina<'tiw on account of the formation of 
idric acid, wliich can reach the proportion of one part of acid to 
1 parts of iodin contained in the tincture. The formation is due to 
action of iodin on alcohol as shown in the following equation: 

2C2H00Hl2=C2H.O+C2H~I+HI+H20 

l'h are aldehyd, ethyliodid, iodidric acid: and water. Iodoform 
also be produced in this re~iction. 

o avoid or retard the formation of iodidric acid in the alcoholic 
.ure of iodin it has been recommended to preserve it in bottles 
lack and ~·ellow glass which will not allow the chemical rays to 
·. Landrieu instead recommends the preservation of the tinc
in white glass bottles, and open to the light. which he says pre
; its decomposition and the formation of iodidric acid. Having 
~· several series of experiments I have observed that the action 
~ht has no influence to accelerate or retard the formation of 
ric acid, since in the tincture of the Italian Pharmacopeia~ pre
d in yellow glass and in the dark, and in that preserved in 
· glass and in the light, we found iodidric acid in equally small 
; on the other hand in a tincture exposed to the heat of the sun, 
•Urs after its preparation we found a much larger quantity of 
·ic acid. Following the above experiences, I concluded that a 
r temperature favors the alteration of the alcoholic tincture of 
while the influence of light has no effect whatever. To prevent 
wmation of iodidric acid in the alcoholic tincture Gautier has 
sed to precipitate the iodin to the powder state and with this 
•r of iodin, which is more rapidly nnd more ensily soluble in 
I. one can extemporuneously prepare the tincture. This 
1 is of little rnlue for obvious reasons and because it requires 
rious preparation to pulverize the iodin. 1\1. Conrtot on the 
riand in order to render the tincture unchangeable has pro
to add either 4 per cent of potassium iodid or 3.6 per cent of 
iodid. I have assured myself experimentally that the above

ned additions are sufficient to pre\'ent the formation of iodid
( in the tincture even when this is kept at n temperature of 27° 
° C .• while a tincture with 3.5 per cent of potassium iodid is 
~gether unulternble ns was demonstrated also by Budda and 
son. and for this reason the United States Pharmacopeia pre
a tincture of iodin with 5 per cent potassium iodid as a pre-
.·e. 
1 the a bon• method of pt't•sening the tincture of iodin, i. <'., 
e addition of either potassium ioditl or sodium irnlid, is Lnsed 
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the composition of the compressed tablets proposed by Pellerin for 
the instantaneous preparation of the alcoholic tincture. Each of the 
tablets contains 1 gram of iodin and prepares 10 grams of the tinc
ture, and they are placed on the market by Robert and Carriere, of 
Paris, under the name of Iodules. The method of preparing the 
alcoholic tincture of iodin with potassium iodid or sodium iodid 
has met with much favor in France, but has also been subject to 
some criticism on the point that the presence of an alkaline salt in 
the tincture may cause some inconvenience in the practical use of 
the preparation, because, while iodin, on account of its volatility. is 
absorbed by the skin, the iodids are not absorbed, and neither hare 
they the disinfecting action of free iodin. 

Another method of preparing tincture of iodin extemporaneously 
also recently proposed is that which is obtained by the tablets known 
as Iodoine. These tablets come in pairs, one containing tartaric 
acid and the other made up of a mixture of sodium iodid and sodium 
nitrite in such proportions that when all the nitrite is decomposed 
there is liberated 0.5 gram of iodin when dissolved in 10 c. c. of 
water, so that with these tablets one obtains not an alcoholic but an 
aqueous solution of iodin of 5 per cent strength. 

This preparation, howe,ier, in addition to the objections found in 
the solutions of Courtot and Pellerin, has also the objection of con· 
taining an alkaline tartrate, the presence of which is not at all in· 
nocuous, and, besides, it lacks the. advantage of the solvent aetion 
of alcohol, which promotes the absorption of the iodin and is in 
itself a disinfectant. 

Generally, in order to eliminate iodidric aci<l in an alcoholic tinc
ture in which it may Rave formed, and also to prevent its formation. 
Prdfs. Gaglio and Roques have proposed the addition· of crystallized 
iodic acid, which in the presence of iodidric acid form iodin and 
water as shown by the following equation : 

5HI+HI08=3I2+3H20. 

That the addition of 1 per cent iodic acid is sufficient to transform 
all the iodidric acid which may form in a tincture is shown by the 
fact that. the iodic acid can be seen unaltered at the bottom of the 
bottle containing. the tincture, owing -to its insolubility in alcohol. 
and thus in itself acts as an indication of the purity of the tincture. 

Iodic acid is not a caustic, and as an antiseptic it can not but be of 
advantage. It is a very sensitive reagent for the demonstration of 
the presence of iodidric acid in an alcoholic tincture of iodin. As 
a test it may be used as follows: 

Dilute 1 c. c. of the tincture with 5 or 10 volumes of water in order 
to precipitate the iodin. Filter and add a crystal of iodic acid. The 
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result is a turbidity and a further precipitate of iodin, the quantity 
of which is proportionate to the amount of iodidric acid in the 
tincture. 

In conclusion, of all the proposed methods of preventing the alter
ation of the alcoholic tincture of iodin, the addition of 1 per cent 
of iodic acid, as prescribed by Prof. Gaglio, is the best, because it 
has no objections. In the tinctUl'e the presence of the unaltered 
iodic acid deposited at the. bottom of the container· is an assurance 
that the tincture does not contain iodi(kic acid, besides iodic acid is 
not a caustic, but is a good antiseptic, and is a sensitive reagent to 
discover the presence of iodidric neid in any tincture that may con
tain it. 

From the economic standpoint, the use of 1 per cent of iodic acid 
as a preservative of the tincture costs one-third less than the use of 
4 per cent potassium iodid or 3.6 per cent sodium iodid as proposed 
by Courtot. 

It is, therefore, highly advisable that this important and useful 
· suggestion of Prof. Gaglio's be generally adopted and be made 
obligatory in military pharmacies, for the special reasons that the 
adoption of such a rule is most essential since military pharmacies 
are to furnish the article which may remain unused for long periods 
of time, so that when the occasion for its use suddenly arrives, the 
possible irritant and noxious action of iodidric acid can be avoided. 
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CLINICAL NOTES. 

REPORT OF TWO CASES OF IllTUBSUSCEPTIO:R AS A SEQUBL TO 
WHOOPING COUGH. 

By C. W. DEPPISG, .\111lstant Surgeon, l'nlted States Navy. 

Whooping cough. as is well known, is especially dangerous by 
reason of its sequelie. In n widespread epidemic in Guam we have 
found two cases of intussusception developing after severe pnl'
oxysms of coughing. In both cnses it took place about one month 
after the onset of the disease, OI' while the disease was at its height. 
The appendix and cecum were invaginatf,d into the ascending colon. 
In both instances the symptoms was not JUarked enough to warrant 
a dingnosis of intussusception, and it may also be stated that it is 
rery difficult to obtain consent to an operation among the natives. 

Ca./Je 1.-A. native female child, 6 months 14 days of age, was ad
mitted to the hospital suffering from whooping cough of about three 
weeks' duration. She was gfren the usunl sedati ,.e tl'eatment and 
also small doses of antipyrin. Aftel' a few days• stny in the hospital 
:ilie had a S('\'el'e rnmiting spell following u paroxysm of coughing. 
Xo other symptoms de,·eloped, and no particular attention was paid 
to this, as ,-omiting occurs very often after severe coughing spells. 
About 10 hours after the initial vomiting spell the child began to 
1omit again; at this time no rigidity or abdominal tenderness could 

. be elicited, or any tumor made out. The ,·omitus was not fecal in 
character and ha<l no fecal odor. A few hours later the abdomen 
bet·ume distended, and a small amount of blood was passed by 
rectum. · The d1ild's condition became wol'se, and it died about i.; 
hours after the first paroxysm. 

On autopsy, when the abdominal cavity was opened, a small 
amount of fluid was found. The appendix, which was quite large, 
together with the cecum wns found inn1ginated in the ascending 
colon lo nearly the hepatic flexure. There was quite an exudate, 
plastic in nature, about the intussusception portion of the gut, show
ing that the condition was present for some time before death. 

Case ll.-A female native child, aged 4, much emaciated and in 
•ery poor physical condition, was admitted to the mn'al hospital 
for whooping cough of about one month's duration. This case, as 
the foregoing~ began with vomiting spells and the passing of a slight 
amount of blood by rectum. The abdomen became distended, but 
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on palpation no mass could be made out. The vomitus was not 
of a fecal character at any time. 

On autopsy the small intestine was found distended with gas. 
The appendix and cecum were found invaginated into the ascend
ing and transverse colon as far as the splenic flexure. The ap
pendix was found closely adherent to the posterior wall of the 
cecum. The invaginated portion of the gut was very edematous 
and thickened, and a granular exudate was present on the adhering 
surfaces. There were no gangrenous areas. The mesenteric glands 
were slightly enlarged. Numerous A.scarides lwntbricoides were 
present in both the large and small intestines. 

TREATJIEBT OF A FRACTURED FEJIU'R BY DABS OF A STEIBllA1'1f II.A.IL. 

Hy C. W. DEPl'J:liG, Assistant Surgeon, United States Na"ry. 

In treating a fracture of the femur it is essential to have strong and 
steady traction on the lower fragment and to keep the ends of the 
bone in apposition. The required traction is often maintained b.r 
means of long adhesive strips and counter extension by fixing the 
pelvis. This method undoubtedly has its advantages, but in tht 
Tropics the use of adhesive is very unsatisfactory, owing to the fact 
that the heat soon changes the plaster so that it will not adhere to 
the parts. It also tends to make the patient, who naturally per
spires a great deal, very uncomfortable, and pressure sores soon 
develop wherever the strips come in contact with the skin. Then, 
too, if the proper amount of weight is applied the strips are very apt 
to pull off. It is also very hard to keep a good steady pull on the 

. lower fragment and to hold the ends of the bone in firm apposition, 
as the strips are more or less elastic. 

In a recent fracture of the femur the Steinmann nail was used with 
very good result. The patient was admitted to the hospital June 25, 
1915. A lifeboat, under which he was sleeping, in falling from the 
davits struck his right leg at about the middle of the femur, causing 
a fracture about 5 inches above the knee joint and causing consider
able contusion to the overlying muscles. 

The adhesive extension dressing was applied, but when the re
quired amount of weight was attached it loosened the strips, and 
in a few days pressure sores began to develop. It was decided to 
use a Steinmann nail, and as there was no way of getting one here the 
blacksmith made a very good substitute. . He used a steel tool of 
about one-fourth inch diameter, and the length of the nnil over all 
was 10 inches. The diameter was a little greater than it should be, 
but owing to the fact that the steel wns flexible n header piece bad 
to be used in order to insure sufficient rigidity. One end of tbe 
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piece was ground down to a brad-awl point and the other was so 
ground as to fit snugly into a brace. The pin bores its own passage 
through the bone much in the same manner as a drill. 

StPlnmnnn nntl in Hiiu. 

In this case the nail was inserted through the condyles of the femur 
transversely, the usual site being from i to 2 inches above the knee 
joint. It is better to go just a shade above the condyles than exactly 
through their centers, as here the bone is more compact; and, there-
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fore, the nail holds more firmly. It must be remembered that strict 
asepsis is essential, the nail and bit-stock being boiled and the site of 
insertion and exit painted with tincture of iodin. The nail should 
make its own opening in the skin, but some prefer to make a small 
skin incision and then drill the pin through the bone, a stitch aboYe 
and below the pin closing the skin incision and fitting it snugly about 
the pin. If the pin makes its opening into the skin, care should be 
taken that there is no undue tension on the skin, and if there is 11 

small incision it should be made so that the skin lies smoothly about 
the pin. Utmost care should be taken that the tissues surrounding the 
entrance and exit of the pin do not become infected and break down. 
and this is best obtained by having the skin lie smooth and without 
tension. The openings about the pin are sealed with gauze and col· 
lodion, which is allowed to remain· until it drops off. 

The patient is given preferably gas anesthesia, or, if that is not at 
hand, ether is used. The site of operation is cleaned and washed the 
<hty before, and iodin painted on just before the pin is inserted. The 
pin is then drilled trnnswrsely through the bone as above described. 
The pin makes its w11y easily through the bone and very little force 
is required in inserting it. The pin fits snugly in the bone and thel'l' 
should be no free play. A cork can be plnced on the brad-awl point 
of the pin, so that no injury can be done to the other limb. 

After the pin is inserted and while the patient is still under the 
anesthetic the bone is set. As this is usually done in the same bed 
that the patient is to occupy, it is best to have this prepared before
hand. Two upright pieces of wood are fastened to the bed, one at 
the head and the other nt the foot to the right or left of the center. 
depending on whether the right or left leg is injured. These upright:; 
8hould be about 3 feet above the bed, and they a.re joine,d by a hori
zontal piece. To this horizontal piece a pulley is fastened, throngli 
which the cord passes that is attached at one end with the Steinmann 
nail and carries at its other end the proper weights. A logp of core! 
is made, one end of which is fastened to the inner side of the nail and 
the other to the outer side, and to the apex of this loop is fastened the 
cord which passes through the pulley and carries the weights. It is 
best to use the regular toggle-irons made for the purpose, whid1 
grasp each end of the pin and are adjustable to the width of the leg. 
but the cord answers the purpose after a fashion. 

The bone having been set, the loop of cord adjusted to the ends of 
the pin, and the long cord attached to the apex of the loop and passing 
through the pulley, it only remains to attach the proper weight. 
The old rule of a pound for every year of age up to 20 is a good one. 
hnt in a man of good muscular development it sometimes becomes 
necessary to add considerably more in order effectually to tire out 
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e muscles. The main thing is to keep the ends in apposition and 
:>ugh weight should be carried to obtain this. In this particular 
;e about 30 pounds were found to be necessary. 
[n order to pre,·ent the patient from displacing the fragments dur
~ sleep a double inclined plane was put under the injured member 
l the thigh bandaged to it. This prevents backward and forward 
placement of the fragments and does not ha \'e to be kept on for a 
at length of time. The ends of the bone fragments can also be 
1ted by uttnching cords.to either the inner or outer end of the pin, 
l by shortening either one or the other the leg can be rotated 
ard or outward. To get the counterextension a perinea} pad is 
I and a board is placed across the foot of the bed, against which 
sound foot rests, which effectually prevents the patient from 
ping to the foot of the bed. 
he result in this particular case was rnry satisfactory, notwitli
ding the muscle bruising and tearing. There was no shortening, 
patient was entirely comfortable, and only two small scars s~ow 
re the pin was introduced. .After the fracture has united firmly, 
lly at the end of the fifth or sixth week, the pin can be remo,·ed. 
is readily done by attaching the bit-stock and turning the handle 

ter-clockwise. At times the pin may start a little hard; if that is 
~ase, start to drill the pin a little farther through the leg and 
re,·erse, when it will come out easily. It may be necessary to 
an anestheticr preferably gas, when removing the pin. 

AN UNUSUAL CASE OF HERPES ZOSTER (ZOSTER NUCHAE ET 
BRACHIALIS). 

By \\'. K E.no:.., l'assed AsNIKtant Surgeon, Cnlll>d States Na,·y. 

dsh to report a case of herpes zoster of unusual sewrity and 
on, and of extensive distribution, which I was invited to see at 
iovernment Hospitul for the Insane in consultation with Dr. 
O'l\lall~v, of that institution, who also fumished the accom

ng photographs. 
~ eruption was most marked, loeatecl upon the left side, its dis
ion extending completely a1·ound the neck, over the upper back, 
chest, over the shoulder, and down the front of one arm, fol

~ the line of the brachia} trunks almost to the bend of the elbow. 
~ posterio-r outline extended from the occipital protuberance 
the median line to about the se\'enth cervical spine. The ante
utline extended from the hyoid bone down the median line of 
~ck and sternum to about the junction of the manubrium ancl 
~Ius. The tJUperior outline extended from the occipital pro
lnce along the line of the hair and a line from the mastoid 
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process to the hyoid bone. The inferior outline was irregular. but in 
a general way extended from the se,·enth cen·ical spine along the 
spine and acromia] process of the scapula, the lower po&-terior border 
of the deltoid muscle, nlong the third rib in front owr the shoulder. 
thence down the arm. 

There first appeared an area of redness on the back of the neck 
which rapidly enlarged until the entire involved area of skin was 
quifo red. 

The typical eruption of small vesicles soon appeared and seemed at 
once to break out over the entire area invoked. The vesicles soon 
coalesced. When seen by me the area was a dull pink-red. and cor
ered almost entirely by a crusted vesico~pustular eruption. There 
were practically no areas of the skin within the area involved which 
were free of lesions. The outbreak extending down the arm gradu
ally became smaller in area until one fairly large vesicle terminated 
the condition. 

There was nothing particularly unusual in the lesions themselres. 
The existence of pain could not be determined owing to the patient's 

' markedly demented state. 
The condition healed in about two weeks, being delayed by infer· 

tion of the vesicles and the general debility of the patient. 
As to the etiology, from the fact that the patient has been tuber· 

cular since 1907, and is now in an advanced stage of pulmonic 
phthisis, it is believed that the possible presence Of inflammatory or 
infectious influence$ from this (tuberculosis) cause, together with 
exposure to cold or damp. weather conditions on the tubercular porch. 
can be readily accepted. There is nothing in the pre\ious history. 
other than the presence of insanity and marked mental deterioration, 
which seems to have a bearing on the condition. 

CASE OF HYPER:NEPHROKA. 

(Copy of health record with autopsy and pathological report.) 

By E. H. H. 01.0 and R. H. LASISG, Pastled Assl11tsnt Surgeons, United States Nnr. 

Patient: M .• J . • J.-Oiler. United States Navv.-Admitted. U.S. S. 
Leonidas, March 10, 1915. Diagnosis: Xephrolithiasis . . Origin: 
Duty. Patient on his fourth enlistment. Patient has symptoms of 
('1tlculus formation in the left kidney. Claims to have had n slight 
atta('k of renal c·oli(' last November. 'Vas on the binnacle list for 
two days in Fehrnury ('Omplaining of slight left-sided pain. ·rrine 
tested for blood, but test not satisfactory. Claims to have passed 
some blood at this time. Symptoms soon abated, however, and pn· 
tient allowed to go back to duty. 

Digitized by Google 



Xo. 2. OLD AND LANING-HYPEBNEPHBOMA. 325 

Yesterday patient while at stool was seized with a violent pain 
and collapsed. Was assisted to the sick bay and put to bed. Was in 
a slight state of shock. Pain begins in left renal region and passes 
to the left loin. Patient passed about 2 ounces of bright arterial 
blood. Following this he had a complete anuria for about 12 hours. 
rnder stimulation the urinary flow reappeared, but the urine con
tains a large amount of blood. 

)larch 11. General condition better, but is still passing bloody 
unne. 

March l;). Impro,·ed. Blood has practically disappeared from the 
urine. 

March 26. Patient had another attack of renal colic and hema
turia, though not as severe as the first one. 

March 29. Urine clearing up. There are numerous pus cells in 
the urine. Afternoon temperature, 99.5° to tooc; pulse, 100. Com
plains of pain in left groin. 

April 8. Patient improving, but is again passing bloo~. There 
was only slight colic this time. 

April 11. Board of medical survey recommended that patient be 
transferred to the U. S. S. Hannibal for further transfer at New 
Orleans. La. 

April 16. Transferred to U. S. S. Hannibal in accordance with 
above survey. 

U. S. S. II a.nruba'l, Punta Gorda, :Xicaraguu. Readmitted, April 
16. 1915. Diagnosis: Nephrolithiasis. Origin: In line of duty. See 
admission. Transferred to this ship from U. S. S. Leonid(l8 for dis
position upon arrival at New Orleans, La. 

April 19. Slight hematuria. Few blood clots in urine. Varia
tion of 1° in morning and eYening temperatures. 

April 20. Red count 2,700,000. Hemoglobin 80 per cent. 
April 21. Macroscopic blood in urine. General condition good. 

Pus in urine. 
April 24. Transferred to United States Marine Hospital, Xew 

Orleans, La., for treatment. 
May 3. Accounts and records transferred to U. S. S. Castine, 

Xew Orleans, La. 
U. S. S. l'<Utine, New Odenns, La. Readmitted May 4, 1915. 

Diagnosis: Nephrolithiasis. In the line of duty (see above). This 
patient is at the United States Marine Hospital. 

May 8. Patient complains of intense pain in left kidney region 
which is almost continuous. Urine negative. X-ray fails to show 
stone. Patient'very anemic. 

May 15. Slight improvement but complains of pain in left side. 
Physical signs negative. 

May 23. No change. 
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June 1. Patient is able to go for short walk each day. l1rine 
dark but negati,·e. Pain left kidney region. 

June 15. Patient .shows slight imprO\·ement and appetite is 
better. 

July 1. Slight improYement. ~o symptoms of stone. l'rine 
shows numerous pus cells. No stone discernible by X-ray. 

July 20. Patient about the same, probably a little stronger. 
July 27. Transferred to United States ~aYal Station, Xew Or

leans. La., for treatment at yard dispensary. 
Yard dispensary, United States Nin-al Station, ~ew Orleans. La. 

Readmitted, July 27, 1915. Diagnosis: N"ephrolithiasis. Origin: 
In line of duty (see abo,·e entries). Patient gin•s a history of left
si<led renal colic in recurrent atta<'ks dRting from ~ovember. 19H. 
These were 1isua1ly accompRnied by more or less ·hematurin. .\t 
present he is comparatively free from pain. He vomits occasionall~-. 
He has stendily lost weight and strength for the past six months. 
Ankles swe11 occasionally. Patient is markedly anemic. Tempera
ture 98.6° to 101° F. · Systolic blood pressure 118. Urine sho""s 
slight trace of albumin, few casts and renal epithelium. few pus 
cells, nnd numerous red blood cells. Feces negative. Abdomen nega· 
th·e except tenderness over left side. Bowels ordinarily consti
pated. Bleeding external piles exist. Patient is able to be up and 
around most of the time. Appetite fair. Treatment: Rest, obsem· 
tion, extract cascara, acid astringent. ointment for piles. Full diPt. 

August 3. Little change. 
August 10. Blood in urine and pain in region of left kidney. 
August 16. Patient surveyed and found unfit for duty and th!\ 

service. The board recommended that he be transferred by rail te 
the Nnrnl Hospital. "Washington. D. C .• for further treatment and 
disposition. 

August 20. Patient has another attack of renal colic, requiring 
opiates to control nnd followed by slight hematuria~ after which the 
pain disappeared. 

August 24. ImprO\·ed; up nnd around. 
August 28. Transferred by rail to United States NRrnl Hospital, 

Washington, D. C. 
United States NaYal Hospital, Washington, D. C.: Readmitted 

August 30, 1915. Diagnosis: Xephrolithiusis. Origin: In line of 
duty. (See above.) 

H1sToRY: (Family:) Father killed in accident. Mother died with 
"pleurisy." Brother ancl sister in good health. 

(Past): Genernlly excellent. Measles. Venereal: Denies any in· 
fection. Tobacco: Exce~ive. Alcohol: Moderate; very little in pa~t 
year and a half. 
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(Present): In NO\·ember or December, 1914, while at work in 
engine room using a 17-pound sledge he missed the object at which 
he was striking; felt as if something was suddenly ';torn loose" in 
left side, and about two days later had "cramps" over region of 
kidney; this gradually became worse in attacks which came on about 
every 8 to 10 days. In January he noticed blood in urine for the 
first time. 

Two or three months ago, while u patient in the Public Henlth 
Hospital, New Orleans, he passed tliree small stones about the size 
of a pea. 'Vhile there he had three or four severe attacks of pnin. 
Says he has had no trouble since .Tune until ubout two weeks ago. 

On arrintl at this hospital he complained of pain in left lumbar 
region posteriorly. Has not passed blood in urine for past few <lays, 
hut did pass a large amount about a week ago. Has lost 25 to 30 
pounds in weight. 

PHYSICAL EXAl\ll:XATIO~: Fairly well nourished. Mucous mem
branes of lips and conjunctivre pale. Face looks "puffed." Skin is 
cachectic. 

Pup-ils: React normally to light and accommodation. 
Eye grounds: Normal. (Surg. E. J. Grow.) 
Heart: Negative. 
Pulse: Small. B. P. 110. 
('heat: No definite abnormality found. 
Liver: Not enlarged. 
Spleen: Not . enlarged. 
Abd<>men: Soft. Not distended. No mass felt. Some tenderness 

on deep palpation ornr 'region of left kidney. 
Reflexes: Patella exagge1·ated. Slight ankle-clonus. 
Eztremities: Not swollen. Slightly enlarged inguinal glands. 

External hemorrhoids marked. 
l'rine: Normal, acid, 1015. Quantity of albumin; no sugar. Blood 

pigment present. Hyaline casts in considerable number. An occa
sional granular cast. Red and white blood cells fairly numerous. 
Xegath-e for tubercle bacilli. 

Rlood: Red cells: 2,010,000. 
Hemoglobin: 40 per cent. 
White cells: 8,000. 
Polys: 69 per cent. 
Monos : 6 per cent. 
Lymphs: 21 per cent. 
Eosin : 4 per cent. 
No nucleated reds. Negative for malaria. 

Morning T. P. and R.: 98°-96-20. 
Evening T. P. and R.: 103°-96-20. 
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Roentgenogram: No calculi shown. 
August 31. Morning T. P. and R.: lOOQ-74-18. 

Evening T. P. and R.: 102°-88-21. 
Spuf!wm: Negative for tubercle bacilli. 
Noguchi: Negative. 

Vol. :t. 

Feces: No parasites or ova found. ·Some bloody mucus on surface: 
probably from hemorrhoids. 

Urine: Normal, acid, 1010. Heavy trace of albumin. No sugar. 
Blood pigment present. Few hyaline casts. · Negative for tubercle 
bacilli. 

September 1. Morning T. P. and R.: 98°-76-18. 
Evening T. P. and R.: 100.4°-87-20. 

September2. Morning T. P. and R.: 98°-74-18. 
Evening T. P. and R.: 101.4°-94-20. 

Urine: Twenty-four-hour specimen, 1,700 c. c. Normal, acid, 1009. 
Considerable quantity of albumin. No sugar. Urea 0.8 per cent. ' 
13.60 grammes in 24 hours. Blood pigment present. Few hyaline 
e:asts and cylindroids. Rarely a red blood cell. Leukocytes fairl~· , 
numerous. Guinea-pig injected. 

September 4. No change. Temperature normal in morning; 
around 101° in e\'ening. Fairly comfortable. 

Septembe1· 6. General condition same. Temperature around 101° 
in evening. Urine in 24 hours: 1,850 c. c. 

September 7. Is passing quite n large amount of blood in urine 
to-day; some large clots present. 

Urine: 24 hours, 1,100 plus c. c. Reddish, 1012, large quantity 
albumin. No sugar. 

Urea: lA per cent-15.4 grams in 24 hours. Large amount blood. 
No tubercle bacilli. 

Hlood: Red cells: 2.870,000. 
Hemoglobin : 40 per cent. 
White cells: 7,600. 
Polys: 58 per cent. 
Monos: 4 per cent. 
Lymphs: 35 per cent. 
Eosin: i) per cent. 
Myelocytes: 2 per cent. 

September 8. Crim: K ormal, acid, 1011; quantity of albumin. 
Ko sugar. Rarely a hynline cast. Blood greatly reduced. Tern· 
perature normal in morning; 102° in evening. 

Cystoscopic e.l'amilwtion: Bladder found normal. Ureter openings 
normal. No ulcerations present. Patient complains of large cysto· 
scope, so sounds to be used occasionally to accustom him to instru· 
mentution for fntnr~ catheterization of ureters. 
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Depping-Steinmann Nail. 

Showing improvised Steinmann nail with cords for extension and inner rotation. 

Showing extension apparatus in use. 
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Old and Lanlng-HypernephrolT'a. 

Fig. 1.- .. The right kidney mass was adherent to the surrounding structures and twice the 
size of a normal kidney. being made up of two nearly equal parts. kidney tissue proper 
studded with discrete, white nodules, and a superimposed ti >S ue cutting hard and marked 
by fatlike tissue and tissue resembling in structure t he above nodules. The line of 
demarcation between the two parts was absolutely clear." 
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Old and Laning-Hypernephroma . 

F 1g. 2.-.. The kidney cortex shows parenchymatous degeneration in the 
tubules. with congestion and intertubular hemorrhages. There are 
areas of small round·cell infiltration, and others showing infiltration 
with the above · mentloned tumor cells:· 

Fig . 3.- .. 1 n the lung sect ion is a metastatic nodule surrounded by luna 
tissue showing serous effusion into the alveoli and passive cona;es· 
tion. The nodule shows two portions-a central area of necrosis and 
an outer layer made up of cuboidal and splndle·shaped cells restina; 
on very thin connective tissue strands, presentina; a sua;a;estion ot 
columnar formation and so loose -meshed as to sua;a;est lveolar [ 
tissue: · 000 e 
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September 13. l./rine: Xom1al, acid, 1012. Quantity of albumin. 
No sugar. Rarely a hyaline cast. Leukocytes fairly numerous. 

Bwod: Red cells: 2,260,000. I White cells: 7 ,800. 
Hemoglobin : 40 per cent. 

No parasites or other evidence of malaria obser\·ed. Patient's 
general condition same. Given therapeutic test for possible malaria: 

f
~ Quinin sulphate, gr. x, t. i. d., with m. x aromatic sulphuric acid. 
Temperature normal in morning; 102° in evening. 

September 15. Urine shows large quantity of blood again. Nega
ire for tubercle bacilli. 
September 16. Urine: Blood has disappeared. Normal color, 

:~cid, 1011. Quantity of albumin. No sugar. Rarely n hyaline cast. 

f~ew leukocytes; an occasional red cell. 
Sputum: Negative for tubercle bacilli. 

' Roentgenogram: Stereopticon of chest taken. . No evidence 'of 
; uberculosis. Temperature: Morning normal; evening 100.6°. 

September 17. Morning temperature normal; evening 100.4°. 
September 18. Morning temperature normal; evening 101°. 
lJtine: Normal, acid, 1007. Considerable quantity of albumin. 
o sugar. Few hyaline casts. Few leukocytes. 
Feces: No parasites or ova found. 
Stomach contents: 

Total acicfity: 20. 
Free HCI: None. 
Lactic acid: Fair quantity. 
Occult blood: None. 

\Microscopically: Negative. 
~ Basham 's mixture, 2 drams, t. i. d. 
Peptember 20. Stomach contents: 
1 Total acidity: 18. 
~ Free HCl: None. 
1 Lactic acid: Quantity. 
~ Occult blood: None. 
~'rine: ·Normal, acid, 1010. Quantity of albumin. No sugar. 
rely a hyaline cast. Few leukocytes. 
iemperntnre normal in morning; 102° in evening. Pulse 80 to 90. 
feptember 23. Blood: 

Hemoglobin: 55 per cent. 
Red cells: 3,000,000. 
'Vbite cells: 9,600. 
Polys: 78 per cent. 
Monos : 8 per cent. 
Lymphs : 18 per cent. 
Mast : 1 per cent. 

28559--16-10 
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Urine: Normal, acid, 1013. Small quantity albumin. No sugar. 
Few red blood cells and leukocytes. 

Temperature continues normal in morning; 1W0 in evening. 
September 27. Urine: Normal, acid, 1012, heavy trace albumin. 

No sugar. Rarely a hyaline cast. Few leukocytes. 
Temperature normal in mornings; only 101 ° in evening for past 

three days. Pulse 88 to 96. 
September 28. Patient again passing blood in urine. Has had no 

pain or chills as hus heretofore been the case. Temperature 100° 
in evening. 

September 30. Patient has been having some trouble in passing 
urine on account of a large clot that has formed in bladder; this 
morning he passed the clot, which in mass was about one-half the 
size of a hen's egg; came out in partial fragments and one part looked 
like cast of ureter. Bladder irrigated later and return flow clear. 
Urine passed later was clear. 

Urine: Normal color, acid, 1012. Small quantity of albumin; 
no sugar. Few hyaline and granular casts. Few red and white 
blood cells. Xegative for tubercle bacilli. Temperature around 101° 
in evening. 

October 5. Condition has remained about same, but has not had 
any hemorrhage since September 30. 

Blood: Red cells: 3,150,000. 
White cells: 10,000. 
Hemoglobin : 55 per cent. 
Polys: 76 per cent. 
Monos: 6 per cent. 
Lymphs: ts· per cent. 

October 7. Urine: Pale, acid, 1014. Small quantity albumin. 
No sugar. Rarely a hyaline cast. Leukocytes fairly numerous. 
Patient continues to have fever around 101° to 102° in evening. 

October 11. No change in general symptoms. 
Uri,ne: Normal, clear, acid, 1016. Quantity albumin. No sugar. 

Blood pigment present. Numerous granular casts. Few byaline 
casts. Leukocytes rather numerous. Occasional red cell. 

Sputum: No tubercle bacilli present. 
Laboratory report: Guinea-pig injected subcutaneously with sedi

ment from urine on September 4, 1915; autopsied this date. No path
ological changes. 

October 13. Out of bed in wheel .chair daily. Whisky, 1 ounce 
in milk or eggnog every morning. Increased food. 

October 15. Afternoon temperature 102.8°. Blood count: Reds, 
2,5!>0,000; hemoglobin, 60 per cent. 

Considerable pain over left kidney. 
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October 21. Not so much pain, but marked tenderness over left 
kidney. Urine shows hyaline and granular casts (numerous) and an 
·occasional red blood cell. Very heavy trace of albumin. Patient 
passed two blood clots (ureter 1) two days ago. 

October 31. Blood picture and urine about the same. Functional 
kidney test made this morning by Surg. Fauntleroy shows: 

Bladder normal though slightly large. Indigo-carmin (0.16 gm. 
sol. in 10 c. c. water) injected into buttocks. Blue pigment ap
peared in less than 5 minutes from right ureter. Left ureter did not 
begin excreting for 16 minutes. The left ureter functions very 
slowly (once to every five of right), the amount of urine is alsomuch 
1~, showing not only a del~ed but much diminished output. The 
right kidney is doing practically all the work. 
~ovember 6. Time of coagulation of blood three minutes. Put 

on calcium lactate, gram 1, t. i. d. 
November 8. Prepared for operation. 
November 9. Under ether Surg. A. M. Fauntleroy, lJnited States 

Navy, removed the left kidney. The kidney was about twice its 
normal size and bound down by dense adhesions, particularly at the 
lower pole, preventing delivery, consequently the ureter and vessels 
were ligated in situ. Muscles brought together with chromic gut; 
skin sewed with linen. Three drains (cigarette) ·were left in thl' 
wound. 

Discharged for change of diagnosis to: 
Hypernephroma. In the line of duty. 
November 10. Patient reacted well. Dressed. ProfUse bloody 

discharge on dressings. Drains loosened. 
November 11. Drain in anterior angle removed. Doing well. 
November 12. Middle drain removed. Discharge almost clear; 

very much less in quantity. Urine shows a quantity of albumin and 
pus. Patient is bright and very comfortable. 

November 18. All drains out. Feeling very well. Passing 1,600 
c. c. urine containing albumin and hyaline and granular casts. 
R. B. C. 2,200,000; hb. 55 per cent. 

November 20. Up in wheel chair. 
November 30. Patient seems more cheerful but his condition is 

not improving. Considerable edema of both feet after being out of 
bed an hour or two. Urine remains about the same. 

R. B. C. 2,070,000; hb. 50 per cent. 
December 7. Patient complains of pain in arms and legs. Coughs 

considerably; vomits once or twice in 24: hours. 
Urine 24-hour specimen, shows 1,530 c. c. Albumin, heavy trace;· 

urea, 1.2 per cent. Numerous leukocytes, hyaline, and grannlar casts. 
R. B. C., 2,060,000; hb., 45 per cent. Blood smears show anisoeyto-. 
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sis, poikilocytosis, and very many shadow cells. Patient is gradually 
failing. The left axillary glands are enlarged and there is dullness" 
over the posterior aspect of the left lung. It is thought that the 
chain of glands along the iliac arteries is also involved. 

December 20. No improvement. Glands are increasing in sir.e. 
Patient complains of more pain in left arm and both heels. 

December 25. R. B. C., 2,300,000; hb., 40 per cent. Condition 
continues to grow worse. 

December 31. No change in general condition; is probably weaker. 
Attacks of nausea, with vomiting, nearly every day. 

Urine: 960 c. c. in 24 hours. Normal ~olor, strongly alkaline, 1011, 
rather large quantities of albumin. No sugar. Urea, 1.2 per cent; 
11.52 grams in 24 hours. Mucus and triple phosphates. 

January 10, 1916. Gradually becoming weaker; occasionally de
lirious. 

Urine: Pale, alkaline, 1010, quantity of albumin; no sugar. 
Numerous hyaline and granular casts; leukocytes very numerous. 
Triple and amorphous phosphates. 

January 20. Patient gradually weaker each day. Delirium more 
marked. Urine passed involuntarily. No pain. 

January 23. Much weaker this morning. Absolute exhaustion. 
Died at 5.24 p. m. 

AUTOPSY. 

The subject was a male, aged 89 years. His body length was 89l 
inches, his skeletal development slender, and his general nutrition 
very poor. The skin was slightly yellow and elastic, and there was a 
scar on the hack from an operation for left nephrectomy. There were 
two bluish circular spots one inch in diameter on the abdomen, one 
just above either iliac crest-postmortem discolorations. Postmor· 
tern rigidity was poorly developed. .The pupils were irregula.r
right 6 mm. and left 4 mm. in diameter. 

Subcutaneous fat was small in amount. The1-e was a moderate 
amount of clear fluid in the adominal cavity. The omenturu, mesen· 
tery, and parietal peritoneum were studded with discrete, white. 
roundish nodules ranging from one-fourth inch in diameter down. 
The abdominal lymph nodes were enlarged and softened. The gas· 
tric mucosa showed small hemorrhages, especially at the cardia: and 
there appeared to be a thinning of the stomach wall. The liver was 
E:nlarged and showed both on the surface and on section the same 
white, discrete, roundish nodules. The spleen was one-half again as 
large as no11nal and showed a cicatrix 1 inch in length situated about 
2 inches £rom the anterior border. 

The left kidney was absent. The right kidney mass was adherent 
to the surrounding structures and twice the size of a normal kidney, 
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being made up of two nearly equal pa1·ts, kidney tissue proper 
studded with the above-named discrete, white nodules, an<l a super
imposed tissue cutting hard and marked by fatlike tissue and tissue 
resembling in structure the above-named nodules. The line of de
marcation between the two parts was absolutely clear. (See fig. 1.) 

There was nothing noted in the pancreas. Both lungs were mark
edly anthracosed and anemic. The left parietal and lung pleurae 
were studded with the same roundish, white nodules, while the right 
pleura was only slightly involved. The v.pex of the right lung was 
adherent. The heart showed an antemortem clot in the left ven
tricle. The cranial contents were not examined. 

MICROSCOPICAL PATHOLOGY. 

Stained sections from the following parts were examined micro
scopically: Metastatic nodule in omentum, metastatic nodule in kid
ney, section through kidney tissue proper an<l superimposed tumor, 
metastatic nodule in lung, metastatic nodules in liver, spleen, heart, 
and stomach. The spleen and heart appeared to be practically nor
mal. The stomach presents a normal appearance, except for small 
areas of red blood extravasation into the mucosa. The section 
through the kidney tissue proper and superimposed tumor is made 
up of three distinct portions-a neoplastic gl'Owth, renal cortex, and 
an intervening portion made up of fibrous connective and fatty tissue. 
The neoplastic growth shows a groundwork of connective tissue 
fibrils, delicate in some parts and dense in others, but arranged in a 
more or less tubular formation. . It possesses large bloo<l vessels with 
almost no walls. The connective tissue groundwork supports cubo
idal, cylindrical, and spindle-shaped cells arranged in a more or 
less columnar formation. In the center of this portion of the sec
tion the tumor cells have undergone necrosis. The kidney cortex 
shows parenchymatous degeneration in the tubules, with congestion 
and intertubular hemorrhaies. There are areas of small round-cell 
infiltration, and others showing infiltration with the above-mentioned 
tumor cells. (See fig. 2.) 

The section through a metastatic nodule in t~ kidney shows a 
circular area made up of cylindricnl, cuboidal, and spindle-shaped 
cells resting on a light connecth·e tissue stroma arranged in a rather 
dense tubular formation and surrounded by renal tissue showing 
oompression and infiltration with round cells. 

The lh·er section shows a hypernephroma nodule surrounded by 
hepatic tissue showing marked fatty degeneration. The nodule is 
made up of two parts-a central nrea or necrosis and an outer area 
consisting of spindle-shaped and cuboidal cells arr.imged very loosely, 
with a suggestion of alveolar or columnar formation and having a 
very scanty connective tissue stromn. 
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In the lung section is a metastatic nodule surrounded by lung 
tissue showing serous effusion into the alveoli and passive congestion. 
The nodule shows two portions-a central area of necrosis and an 
outer layer made up of cuhoidal and spindle-shaped cells resting on 
very thin connective tissue strands, presenting a suggestion of col
umnar formation and so loose-meshed as to suggest alveolar ti~e. 
(See fig. 3.) · 

The principal differences in the microscopical appearance of the 
various metastases seem to be the differences in the density of the 
neoplastic tissue. 

SURGICAL COBDITIOBS OF THE XIDBEY.' 

By C. 0. SMITH, Surgeon, Unlted States Navy. 

The following cases have been selected to show four entirely dif
ferent conditions of the kidney requiring operation: 

Case 1.-Pyonephrosis. This was a particularly interesting case 
for the reason that the patient had for some time a pyonephrosis 
without manifesting grave symptoms. The patient, a warrant offi
cer, appeared to be an individual of tubercular type; tall, very thin 
and spare, but with good muscular development; normal hes.rt and 
lungs, chest expansion 3 inches, weight 142 pounds, height 72 inches. 
History prior to entering the Navy contained nothing of note except 
that all members of his family were of the same general so-called 
tubercular type. In 1904 he was tejected for enlistment as being 
underweight, but this disqualification was waived. In December, 
1911, he fell down a ladder leading from the bridge, from which 
he sustained severe contusions of the back and was for some 
hours in a state of shock, accompanied by intense abdominal pain. 
No mention was made in the health record that the urine wns ex
amined at this time; probably not, for the presumption is strong, 
in view of his subsequent history, that had the urine been examined 
blood would havJ'l been detected in it. This injury was simply 
mentioned in the record, being covered by "contusions" and dis
missed by "discharged to duty." The patient, however, had a very 
vivid recollection of this fall and the intense abdominal pain and 
tenderness which followed immediately after. He particularly re
members that the place which remained the longest " sore" was in 
the right loin, which was the site of the eventually diseased kidney. 

Another entry on the health record is noted in August, 1913, 
which states that he had possible gallstone, and that an X-ray was 
taken which showed no shadow of kidney-stone or indicated any 
enlargement of the kidney. A few months prior to the patient's 
admission to the New York Hospital, with a diagnosis of pyone-
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phrosis, he had undergone severe hardships. The vessel to which 
he was attached had been sent to Newfoundland to rescue some fish
ing schooners from the ice. His ,·essel while attempting this rescue 
was also caught in the ice and had to be abandon~d, the patient, 
with the crew, making the best of their way over rough ice to land, 
and then tra\'eling about 25 miles o\·er rugged country, covered with 
snow and ice, absolutely without any aid, to the nearest settlement. 
When he reached the settlement he was completely exhausted, had 
se\'ere chills with fever, and showed the first and practically only 
symptoms indicating any disturbance from infection. When ad
mitted to the hospital he complained of general physical exhaus
tion and pain in .the right side: this about six weeks after severe 
exposure. Examination revealed a large freely movable mass, oc
cupying the right iliac and hypochondriac region, not at all tender, 
but when moved caused nausea and a feeling of distress, no doubt 
Jue to the pulling on peritoneal adhesions about the kidney. The 
urine contained very little pus, but a cystoscopic examination showed 
that there was no urine or anything else coming from the right 
nreter, which would not admit a small ureteral catheter beyond 5 mm., 
indicating that the ureter was completely occluded. 

The left kidney was functioning for both kidneys, the amount 
excreted iR 24 hours being an average of 2,000 c. c. The diagnosis 
in this case was easy. The large movable mass, which gave a large 
shadow on the X-ray plate and obliteration of the right ureter, 
clearly indicated a kidney of which probably nothing remained but 
a sack containing pus. The patient was first put to hed with abso
lute rest, gh·en a generous diet, and every ineans taken to improve 
his condition before operation. Three weeks' rest had so impro,·ed 
the patient that the operntion could be done without danger of a 
shock, from which it might he feared he would not ha\·e the vitality 
to rally. Under ether-rnpor anesthesia a long oblique incision was 
made from a point located by the outer border of the erector spinre 
and angle of the twelfth rih to a point 1! inches abo,·e and internal 
to the anterior superior spine of the ilium. This incision was 
longer than generally made, particularly in patients who have 
a wide iliocostal space, but the pyonephrosis was known to be l'ery 
large and the object in view wus to remove it without rupture and 
not infect the field of operation. 

The kidney was easily exposed and found to be a tense mass, 
gi\'ing the impression of a bladder greatly distended with fluid. 
Dense adhesions surrounded it, and great care had to he exercised 
to get a proper line of cleavage and so pre,·ent opening the pus 
sack. The ureter was first ligated well below the pelvis and then 
seared with the thermocautery, after which the ,·essels were trans
fixed and ligated and the mass removed without rupt:iJK~-tiy c·,glJJl~k 
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drains were placed down to the ureter and pedicle and the incision 
closed in layers. Examination of the removed kidney showed that 
nothing remained of the kidney substance. The blood vessels and 
ureter were both occluded. The patient made an uneventful re
co\"ery and immediately commenced to gain in weight and strength. 
A quantity of ·the pus was injected into guinea-pigs. The animals 
were killed six weeks later, but showed no evidence of tuberculosis. 

This case is of interest because the patient had been doing duty 
for a long time with a serious condition, which gave him no symp
toms, certainly not enough to cause him to seek medical advice until 
he had undergone the excessive hardships after abandoning his vessel 
in the ice fields. Had he received a blow by fall or otherwise over 
the pyonephrosis it would most likely have been ruptured, causing 
general peritonitis, resulting in death. I believe the beginning of 
this case dates back t-0 1911, and was due to the fall down the bridge 
ladder, and the patient at that time prob!lbly sustained a dislocation 
and slight rupture of the kidney. Had the patient been serving on 
a vessel on which a medical officer was attached undoubtedly he 
would have sought medical advice sooner, and his condition would 
have been earlier diagnosed. 

l'ase 2.-Xephrolithiasis. This patient, during the formation of an 
enormous nephrolith, which practically destroyed the entire parell· 
chyma of the kidney, presented few symptoms until the disease was 
far advanced, and then sought treatment only for syoipt-Oms ap
parently indicating a mild cystitis. Without cystoscopic examination 
the true condition would probably have never been diagnosed until 
it had progressed to the stage of a large pyonephrosis, the patient 
finally seeking medical assistance for what he would have naturally 
thought was a tumor growth. 

The history of the case indicated that at no time did the patient 
have the least symptom referable t-0 the kidney; there was no renal 
colic, local or reflex pain, or even discomfort, and even his cystitis 
had no reference t-0 kidney trouble, since he antedated it t-0 an attack 
of gonorrhea he had contracted some years previously. 

His health record showed a recent entry as admitted with malaria, 
but there was no mention that the plasmodium was demonstrated, 
and in view of subsequent findings the possibility of the "chills and 
fever " being due to . septic absorption from the kidney must be 
conceded. 

When admitted to the hospital this patient appeared to be in the 
best of health, well nourished, strong, and robust, with hearty appe
tite, splendid digestion, heart and lungs perfectly normal. 

Urethroscopic examination showed a chronic posterior urethritis, 
with the usual accompanying prostatitis and vesiculitis. 
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Cystoscopic examination revealed a mild inflammation of the 
trigone. The left ureter was catheterized and the kidney found to be 
hypersecreting, but the urine contained a normal amount of urea and 
chlorids. The right ureter was apparently occluded, but when the . 
catherer was withdrawn after having been inserted for a few milli-. 
meters, thick pus followed and continued to flow for some minutes. 
The left kidney was doing double work, as the u\·emge amount of 
urine passed in 24 hours had been 2,000 c. c. 

An opaque catheter was afterward passed into the right ureter and 
left in place while an X-ray picture was tuken, the plate showing a 
very large stone evidently occupying the entire pelvis of the right 
kidney. 

Although this patient had never experienced the slightest pain 
or discomfort and there was no impairment of his general health from 
the condition, the danger to be expected from the presence of such a 
diseased kidney was apparent, threatening at any time a septicemia 
or invoh-ement of the healthy kidney by ascending infection from 
the bladder. The condition was carefully explained and the patient 
ad\·ised to ha 'f'e an operation for the removal of his diSeased ·kidney, 
to which operation he consented. 

l:nderether-vaporanesthesiaa long oblique incision was made from 
a point located by the junction of the outer border of the erector 
spinre muscle and the angle of the twelfth rib to a point 1-! inches 
tbo¥e and internal to the anterior superior spinous process of the 
ilium. This incision was made larger than the one usually used for 
the reason that the patient was fat and the iliocostul space com
paratively diminished. 

The kidney was exposed after the greatest difficulty, being sur
rounded by. markedly thick dense adhesions, the result of long
standing chronic inflammation, which made it exceedingly difficult 
to get a p1·oper line of cleavage through the perirenal fat. The upper 
pole could not be delivered without extending the original incision 
upward and cutting the ligamentum arcuatum in order to allow 
retraction of the twelfth rib; this is a much better procedure .than 
resecting the rib, as it allows the twelfth rib to be retracted beneath 
the eleventh, gives just as much room, and does not run the risk of 
opening the pleural cavity. 

When the kidney was finally exposed an enormous stone could be 
palpated, the kidney itself was soft, and the co1·tex apparently the 
site of multiple abscess formation. 

The pedicle was transfixed, doubly ligated, and seared by. the 
thermocautery in order to reduce to a minimum the chance of in
fecting the field of operation. 

Just at the moment the kidney was removed the patient sustained a 
sudden and profound shock, due no doubt to previous manipulation 
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in separating adhesions and consequent trauma to the adjacent 
splanchnic plexus. The functions of respiration and circulation had 
apparently ceased, but artificial respiration with the pnlmotor and 

. rapid infusion of normal salt with adrenalin chlorid revived the 
patient so that the incision could be closed, and he was put in bed 
still in shock, from which he rallied and had an uneventful con· 
valescence after the first 24 hours, during which period there w~ 
complete suppression of urine. 

Macroscopically the removed kidney appeared as a large fluctnat· 
ing mass containing a large branching stone occupying the pelns 
and the space left from destruction of tissue. About an inch of p:ll'('D· 

chyma remained, in which were many small abscesses, and the space 
not occupied by the stone was filled with pus. Both the renal artery 
and vein were occluded, and the ureter was thickened and its calibt>r 
greatly reduced. 

The case was interesting in illustrating as it did the possibility of 
total k~dney destruction by lithinsis without. symptoms of any mo
ment indicating such a grave process. In all probability the lith 
began on a calyx, where it was incarcerated, and so made no attempt 
to pass via ureter, and as it increased in size the constant irritation 
of its presence lowered resistance and invited infection, which su\x.:e
quently destroyed the entire functioning part of the organ. 

l'ase 3.-Nephrolithiasis. Admitted to the hospital with bloody 
nrine, after an attack of acute renal colic. the first and only symptom 
experienced. 

Cystoscopic examination revealed bloody urine flowing from the 
right ureter; urine from left ureter normal, but catheterization of 
both ureters showed the left kidney to be slightly hypersecreting. 
X-ray verified the diagnosis, locating a small stone in the pehis of 
the right kidney. The stone was large enough to have existed for 
some time and had probably been attached to a calyx, as it had not 
previously made any attempt to pass. The stone, in shape and size. 
could engage the upper part of the ureter, and, being rough, lacer· 
ated, causing colic and bleeding. It ne,·er could have passed into 
the bladder. 

This patient was in excellent condition and could be operated 
upon at once-a thing he particularly desired, to avoid the recurrence 
of any more such suffering as he had experienced during the previous 
two days. 

Under ether-vapor anesthesia usual oblique incision was made. 
somewhat shorter than usual, as the patient was thin, had a wide 
iliocostal space, and the kidney not enlarged. The kidney was 
easily delivered, but the uret~r was in an abnormal position, passing 
over the lower pole, and was, until palpated, thought to be an adhe· 
sion band. The kidney having been delivered thro1f J,~. eincision, 
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11 small stone was found in the pelvis and manipulated to the \vall 
of the latter, where it was held by the fingers while an assistant made 
a small incision upon it and gently removed it with a pair of thumb 
for<.-eps. A couple of fine catgut sutures were used to close the inci
sion in the pelvis, although this is not necessary, the pelvis readily 
healing and leaving no urinary fistula. The incision was closed in 
layers and drainage left for 48 hours. Patient made a rapid and 
complete recovery. 

Case 4.-Pyonephrosis. Has a long history covering a period of 
nearly two years before being brought to opera.ti on. A history of 
dcohol and venery, headstrong obstinacy, neglecting treatment, and 
ignoring good advice . 

. \bout two yea1·s ago had gonoIThea and was treated by a civilian 
physician. States that he was "cured " in two months; immediately 
had another attack, "cured " in a month, followed by another attack 
accompanied by orchitis. These " attacks" of gonorrhea were, of 
course, exacerbations of an original infection brought on by excesses 
in alcohol and venery. 

First real examination eight months after initial infection of 
gonorrhea nwealed chronic posterior urethritis, with prostntitis, 
resiculitis, and mild cystitis. 

These conditions were treated by irrigations, dilatations, prosbttic 
massage, and local applications, and were reported ·as improving, 
until the patient, in spite of frequent warnings, again became con
nnal with Bacchus and flirted with Venus. The condition had been 
in a chronic state for about one year when the first symptoms of 
pyelonephritis were noted. These symptoms were chills and fe,·e1· 
accompanied by pain in the right loin, increased cloudiness of urine, 
which contained many pus cells and bacteria, giving a pure culture 
of colon bacillus. This attack lasted about one week, followed Ly a 
period of apparently good health except the pathological condition of 
the urine; then febrile attacks again. 

In view of the subsequent history these attacks were undoubtedly 
due to abscess formation in the kidney. 

About this time the patient began to take life seriously, and a note 
is made in his health record that he had lost his antagonistic attitude 
and was cooperating with the medical officer. 

About 16 months from the date of his initial gonorrhea he was 
admitted to the New York Hospital. Cystoscopic examination re
realed a chronic posterior urethritis with dilated prostatic ducts 
from which pus was pouring, enlarged vesicles, and a mild grade 
of cystitis. Catheterized specimens of urine gave normal urine 
from the left kidney, but from the right the urine was filled with 
bacteria, pus, and epithilial debris giving a pure culture of an 
atypical colon bacillus. The patient was put at rest, c~X~a'ty~; le 
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diet consisting of liquids and semisolids, extractives and seasoning 
being eliminated. An autogenous vaccine of killed colon bacilli was 
made and injections of 10,000,000 given gradually increased to 200,- , 
000,000 every third day. In addition the patient received irrigations 
of silver nitrate and prostatic massage. 

After two months' treatment there was no improvement and the 
patient was informed that he had an incurable infection of the 
kidney which could not be benefited without nephrectomy, that 
there was grave danger of the other kidney being infected, and un· 
less he had the kidney removed he would never be fit for sea duty. 
The patient desired consultation and selected a prominent specialist. 
who, after exhaustive examinations covering two weeks, reported as 
follows: 

"At no time was pus found coming from the right kidney or 
ureter. We find the functions of both kidneys normal; that then 
is no inflammation of the pelvis of the right kidney; that there are 
con~tantly colon bacilli present in the urine from the ri!Jht 1.-idMy: 
that there is no incurable disease of the right kidney: that the pus 
nnd abnormal ingredients of the urine probably have their origin in 
t.he posterior urethra. 

'' It is my final opinion that there is no pathological condition, 
acute or chronic, of the right kidney; that there is a bacteriuria which 
is not dependent upon the condition of the kidney, but is due to a dis-
01·dered condition of the cecum, with adhesions binding the large 
intestines; that there is a recurrent cystitis due to chronic intlamma· 
tion of the prostatic ducts; that the condition is not an incurable one 
or sufficient to cause chronic invalidism." 

With these findings I could in no way agree. The assumption that 
the bacteriuria was "due to a disordered condition of the cecum, with 
adhesions binding the large intestines," seemed to me a reductio ad 1 

absurd um. 
Not being able to agree, another prominent specialist was called in, 

and, having heard the history, his examination was simple and brief. 
He obtained catheteiized specimens of urine from both kidneys. 
and it was noted that the right kidney was secreting about three 
times as rapidly as the left. The analysis of the two specimens should 
be noted carefully, as it shows the right kidney to be diseased, and 
the amount of work it was doing without using any of the so-called 
funct.ional tests. In this connection I should like to state that the 
phenolpthalein and glucose functional tests have in my experience 
prO\·ed valueless. 

Analyai.! of urine from right killnev : Reaction: Alkaline. Setllment : rm 
mooernte. Nnture of sediment : Heavy. Albumin : ·l\fnrke<l trnce. Urea : 0.5 
per cent by weight. Color: Light amber. Odor: Not offensive. specific 
gravity : 1.0.08. Sugar: Negative. ChbJrida: o.z per cent by weight. Ezamina· 
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tion of 1edi'11en.t: Blood: Some cells. Pus: Small amount. Mucus: None. 
Casts: Very few hyallne. Bacteria: Moderate bacteriuria, pure growth of colon 
baclllJ on cultures. No tubercle bacilli found. Epithelium: Numerous groups 
probably from the renal pelvis. Crystalllne and amorphous urates an<l other 
structures found: None. Analysis of urine from left kidney: Nothing patho
logical In sediment. Spcciftc gravity: 1.0lJ,. Urea: 2.6 per cent by weight. 
Chlorlds: 3.5 per cent by weight. 

While this consultation was being held the patient had several 
rigors with rise in temperature to 103° F., pain in the right loin, 
romiting, and all symptoms of an acute exacerbation of his chronic 
condition. Leukocytes 26,800, 80 per cent polys. 

The diagnosis was established beyond question, and as the patient 
showed symptoms of a beginning systemic infection, an immediate 
operation was advised, to which the patient consented. The usual 
incision was made, and when the kidney was exposed it was found 
surrounded by many and dense adhesions, and through its thickened 
capsule points of fluxation could be felt. The kidney was. removed, 
and during the separation of an adhesion a tear was made in the 
peritoneum, which was sutured. The incision was closed by layers 
and drainage left. The patient made a complete recovery, the chills 
and fever ceasing immediately and urine becoming clear and free 
from the colon bacilli in a few days. The pathological report on 
the removed kidney is interesting, showing as it does how close the 
diagnosis was made. 

Histological examination.~The specimen consists of a moder
ately enlarged kidney measuring 11 by 6 by 4.5 cm., and is covered 
iith several irregularly thickened masses of inflamed and con
~ed perinephritic fat. There is, also, a detached flattened piece 
of adipose tissue which is likewise congested and inflamed. and 
me~11res about 3 mm. in thickness. The capsule of the kidney 
is of a deep red color, due evidently to widespread subcapsular 
hemorrhage which has loosened the structure in many places so 
that it has a "baggy" appearance. The ureter is cut short close 
to where it joins the peh·is. The cross section here shows consid
erable thickening and roughening of the pelvic mucosa .. The split 
surface of the kidney shows a diffuse pyelonephritis, with here and 
there small patches of abscess formation. The cortex appears to 
be particularly involved and shows a good deal of dark patchy con
gestion. The anatomical markings are poorly defined. The color, 
on the whole, is yellowish-gray with reddish areas of hemorrhage. 
The pelvis is slightly dilated and the calices moderately so. Micro
scopic examination confirms the gross picture and shows a kidney 
which has evidently been the seat of repeated attacks of pyelone
phritis, with a particularly acute attack associated with suppuration 
and widespread hemorrhage, probably of toxic origin. The tubules 
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contain numerous pus cells and epithelial debris. The cap 
evidences of an old-standing chronic inflammation, being 
vascular, and infiltrat:ed with numerous inflammatory , 
same picture is present in the perinephritic fat. No e 
tuberculosis can be found. From the general histopa 
would seem that the condition is most probably due to 
ascending infection of th~ kidney rather than to extensi 
neighboring focus such as the cecum. The possibility of 
tion being referable to a gonorrheal urethritis may be co 
at the same time there is nothing in the pathology which li 
of this condition. Such a diffuse pyelonephritis is freq 
to the colon bacillus, which may, however, be a secondary 
the presence of an obstructive lesion. 

Diagnosis: Acute and chronic suppurative pyelone1 
perinephritis. 
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E. THOMPSON and J . A . RANDALL, Surgeons, United States Navy. 

lli:.,.Nn:, C. C., nud Bcn-oBD, J. H. The bacterin treatment of certain chronic 
p7ogenic dermatosea. Boston Med. and Surg. Jour., clxxlll, No. 25, page910. 

The writers conducted a study of the treatment by bacterins of 
chronic pyogenic dermntoses in which results were poor or failures 
under other forms of treatment. All external treatment was for
~i<lden nnd general hygienic conditions and bodily functions were 
properly regulated at the outset. 

Seventy cases (35 acne vulgaris, 21 furunculosis, 14 folliculitis) 
which were chronic or of over three inonths' duration were selected. 
These wt>re divided iuto two groups, one to receive autogenous, the 
other stock preparations, both preparations being made by the 
writers themselves (their method is stated). 

The initial dose given was not less than 100,000,000 nor over 
.\00,000,000 killed organisms, the last dose often being 2,000,000,000. 
The total number of doses rarely exceeded 10, given at from 4 to 10 
day intervals, administration being governed by the local reaction at 
tht point of injection, "such as redness, heat, slight edema, and 
!tnderness upon pressure, which appeared within 4 to 12 hours after 
administration and sometimes remained as long as 48 hours." 
. The general reaction was usually slight. If improvement reached 
a standstill a new bacterin was prepared and used. If the case grew 
worse, smaller doses were given or the treatment was discontinued . 

. ; Sixty-four per cent of all cases treated by bacterins were ap
parently cured, 20 per cent were benefited, and 16 per cent received 
no benefit whaternr." 
Mo~t cases seeme<l permanently cured, the best results being ob

taine1l in furunculosis. "In acne the best results were obtained in 
the in<lnratcd type." 

TI1e number. of times the various organhm1s were found were 
Staphylococcus aJ,bus 36, Staphylococcus aureus 22, combined 11, 
Streptococcm pyogenes 1. 

A.utogenous bacterins were superior to stock (except in furuncu
losis, where no difference was noticed), and should always be given 
when poss~ble.-(w. E. EATON.) 

343 

Digitized by Google 



344 GENERAL MEDICINE. Vol. :l. 

MACKENZIE, J . The 1oldler'1 heart. Brlt. Med. Jour., January 22, 1916. 

That the trying life of soldiers, exposed to many and varied \'icis
situdes, should put a strain upon the heart is what we all recognize. 
This strain ineYitably finds out the impaired hearts, whether the im
pairment gives rise to physical signs of lesions or not. This is well 
understood, and, in treatment, presents no feature which has not 
been recognized in ci\·il life. These cases, howernr, form but a small 
percentage of those that are actually invalided on account of their 
hearts. It has long been recognized, particularly since the American 
Civil Wur, that there is 11 form of heart trouble to which soldier> 
a1·e purticulnrly liable, nu<l wh ieh hus gone under the name of the 
"soldier~s heart'~ 01· the "irritable heart of soldiers." 

The salient feature in most cases is that the heart condition can 
be explained by some preYious history. The condition is found in 
people reco\·ering from an exhausting illness, as typhoid fever or 
influenza, or after a severe surgical operation. All the phenomena are 
well marked in people suffering from some slight infection. .Also 
in those who haYe been subjected to long mental strain without 
sleep. 

The story of the ornwt rnries. Sometimes it is an attack of diar· 
rhea, which persists for u time; sometimes it is after a definite ill· 
ness, as measles, but most gh·e a history which we can safely surmise 
as being due to an infection. That is the story of the majority of 
cases, but there are a number from whom we can get no suspicious 
history of infection. but where there is an account of a very strenu
ous life. 

To grasp fully how this exhaustion is brought about we must , 
understand the life in the trenches. The story of some of these sol
diers is illuminating. One in December, 1914, suffered from appen· · 
dicitis, and was operated upon. He returned to duty three month,: 
after, and in June went to the front. Immediately on arrival he went 
into the trenches and wns there a fortnight. Every night was spent 
in repairing the damaged parapets. They were constantly being 
shelled. He never slept at night, and occasionally got a few hours· 
sleep in the day, often being 24 hours without sleep. One day a 
shell exploded in the trench, knocking him partly unconscious. On 
regaining consciousness he stuck to his work for 24 hours, but had 
to give in, feeling weak and ill with pain over the region of the ' 
heart. · 

The action of toxins produced by bacteria give a distinct group 
of symptoms even when the presence of the organism is not especially 
evident. 

When people suffering from weakness consequent upon an infection 
or after an exhausting illness, attempt to walk on the le,·el until they 
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are conscious of their condition, the sensation by which they perceive 
their weakness is one of exhaustion or sometimes of giddinea& If 
they stop, sit, or lie down the sensation speedily disappears. If they 
attempt a more violent form of effort, as walking quickly or up a 
hill, or running upstairs, they may be pulled up by breathles.5ness or 
palpitation-sensations provoked by heart weakness. It is the sense 
of exhaustion and its allied sensations, giddiness and faintnes.5, that 
attract attention, because the mechanism of production is different 
from that producing the sensation in patients with primary heart 
failure. 

In people suffering from some toxic influence the centi·al nervous 
8ystem is always affected. This is shown by the sense of feeling ill, 
by depression, and irritability of temper. There is also evidence ol 
rnsomotor disturbances, as shown by susceptibility of the peripheral 
circulation-the hands and feet persistently cold, or made so by ex
citement. There is a persistent overaction of vasomotor influences, 
as the sense of chilliness that persists after a cold bath; at other 
times flushes of heat pass over the body, an<l warmth may tend to 
overfilling of the peripheral vessels. This is seen in people who 
faint when standing in a warm room, or who spee<lily become ex
hauste<l 01· even faint when exertion is made. In these the blood 
tends to accumulate in the peripheral veins of the limbs and in the 
large abdominal veins, with consequent anemia of the brain. It is 
because of this anemi11 of the brain that the sense of exhaustion and 
syncope is provoked. 

Another distinctive feature which is occasionally present is a sense 
of discomfort, amounting sometimes to pain eve~ of a severe kind, 
felt.over the region of the heart. The pain muy be occasionally pro
rnke<l by exertion, but more frequently it comes on when the indi
vidual is at rest. Its occurrence, not in response to effort, is charac
teri!>tic of pain due to a poisoned heart, for angina pectoris due to 
disease in the young occurs when effort is made. While not abso
lutely diagnostic, the occurrence of pain, when this type of patient 
is at rest, is strongly suggestive of a toxic condition. 

Taking into consideration all the facts, it will be found that the 
condition from which certain of these soldiers suffer, who are usually 
understood to have acquired a heart affection, js not, properly speak
ing, cardiac in origin, but is the outcome of an injury to other systems 
as well as the heart, such as the central nervous system. Even when 
we find such marked abnormalities as increased rate, systolic murmur, 
and an increase in the size of the heart, the cause of these signs ought 
not to be looked upo11. as heart disease, but merely as part of the 
manifestation of general illness.-(E. T.) 

28500-1~11 
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BARnoUB, P . F. The ph71lc1 of bronohopneumonla. South. Med. Jour., Feb
ruary, 1916. 

The two important aspects of the physics of bronchopneumonia 
concern themselves with the respiratory and circulutory systems. 
However varied the cases may be in their symptomatology, the ade
quate performance of the lungs and heart will be necessary for the 
preservation of life. Roughly speaking, the symptoms that are more 
markedly apparent may be those of the bronchial system in which 
an interference with respirution will be the most alarming condition. 
Or the symptoms may be more evidently those of a pneumonia with 
great toxemia and cardiac failure, or there may be a mixture in vary· 
ing pl'Oportions of these two aspects of the disease. When the in
flammation is. in the larger tubes the results of the inflaminatory 
action is the formation of mucus, which in part is the outpour of the 
muciparous glands which lie in the wall of the bronchus and in part 
is made up of the mucous cells themselves, which are destroyed in the 
process of the disease and are thrown out into the lumen of the 
bronchus to be expectorated. This mucus at first is tough and 
tenacious, and to that extent and in that way interferes with respira
tion. The large size of the bronchi, however, enables the lungs to 
inspire through this mucus with little difficulty. But when the in· 
flammation has reached the smaller bronchi and especially the 
bronchioles the lumen of these is so lessened that a very small 
amount of the mucus will serve to stop up to a certain extent the 
bronchiole so that no air can pass through. In addition to the 
mechanical interference of the mucus there is a spasm of the circular 
muscular fibers in the wall of the bronchiole. That this spasm does 
take place is made evident by the characteristic rales of a fine 
whistling type. If the number of the bronchioles inrnlved is at 
all great there will be a very noticeable duskiness of the face, eren 
if there is not a distinct cyanosis. 
If the abdomen is distended and tympanitic there is great mechani· 

cal interference with respiration. There will also be a true nervous 
reflex through the pneumogastric nerve, altering the regularity of 
rhythm of the respiratory act.. It is highly important that digestion 
be conser\·ed and the normal functioning of the gastro-intestinal 
system. This is difficult because of the general disarrangement of 
the bodily functions, and particularly because of the mucus which is 
swallowed. Mucus is a promoter of fermentation in the bowel and 
causes a dist.ention, which in turn hampers the breathing. 
Th~ problem in lobar pneumonia is essentially the maintenance of 

the heart activities, because death comes more frequently from the 
failure of the heart than from any other source. When we look upon 
R consolidated lung we can appreciate the burden which bas been 
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put upon the right ventricle. Not only do we contend with an acinus 
filled with epithelial cells, fibrin, corpuscles, bacteria, but capillaries 
are swollen and relaxed, the elasticity of the blood nssels as well as 
of the wall of the acinus is lost. The tissues are edematous and the 
blood is partially stagnated in the whole lobe if not in a larger area. 

But there is an increased demand for oxygen because of the tem
perature, the fe\'er, and the toxemia. The aerating surface of the 
lung is diminished by a fourth or more. So that the remaining lobe.s 
must o\·erwork in order to supply the increased demand for oxygen, 
and then the blood which was distributed through the pulmonary ar· 
teries must be forced through vessels whose total caliber has been re
duced by about one-fourth. The blood pressure in the pulmonary area 
is raised, and so the recoil of blood in the pulmonary artery accentu
ates the pulmonary sound. This accentuation is then a measure of 
the ability of the right ventricle to overcome the increased resistance 
in the pulmonary circulation. One can measure the extent and 
degree of that consolidation by estimating the accentuation of that 
sound. When it becomes feebler one may look for dilation of the 
right heart, increased area of dullness of the heart, the movement of · 
the apex beat to the left and other signs of a failing heart.-(E. T.) 

RlmEa and HKBs. Bpeollc treatmeat of paeumoala with eth7lh7drocupreia. 
l\lllnchen. med. Wchnschr., November 9. 1915. 

A large number of cases are cited and statistics quoted to prove 
that this drug has a direct action on the pneumococci. Eighty-one 
cases were treated with ethylhydrocuprein and 81 without. In the 
former series the deaths were 12 per cent. In the latter the fatal 
eases were 17 per cent. Considerable experimentation as to doses 
was made, and it was found that two decigrams e\·ery four hours 
should not be exceeded. With larger doses great deafness and 
singing in the ears occur ahout the same as after large doses of 
quinin. In addition, however, there are serious eye symptoms at 
times. There was amaurosis in a number of cases for a day, followed 
by an amblyopia of severol days more. The signs in the eye ground 
\\"ere not constant but were gen1itally congestive-the optic disk being 
sharply outlined and the vessels, especially the veins, overfilled. 

Treatment with ethylhydrocuprein gave good positive results in 
rarious ways. In most cases the crisis appeared sooner; sometimes 
in 24 hours. The entire time of the disease is shortened; the patient 
feels better and breathes easier. 

The temperature is not modiffod, and the fever runs a usual course. 
The leukocyte count is also unchanged. It seems important to start 
the ethylhydrocuprein treatment as early as possible.-(E. T.) 
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STEPP, W. The use of the duodeaal bucket ill search for typhoid ba~ b 
typhoid convalescents. :\IU1when. med. \Ychn!IChr., December 7, 1915. 

The decision that convalescents are free from bacilli can only be 
secured by long bacteriological control. It has been found that some 
are still carriers after a number of negative cultures from· the feces. 
It is recognized that the usual lingering site of the growing bacilli 
is the gallbladder. The bacilli are discharged into the duodenum 
and certainly run a course surrounded by many vicismtudes until 
the attempt to culture can be made. The o,•ergrowth of· colon and 
many other putrefaction bacilli may cause negative results in stool 
examination when in reality there were typhoid bacilli discharged 
from the gallbladder. At irregular periods the typhoid bacilli will 
successfully pass the handicaps and be voided as viable organisms. 
For some time, in the clinic at Giessen, the duodenal bucket of Ein
horn has been used to withdraw pure bile from the duodenum for 
bacteriological search. In some cases of convalescents there would 
be a large growth of bacilli found while a search of the feces would 
only gives an occasional culture. When, in a particular case, cultures 
of typhoid bacilli cease to be obtained from the bile it can be said 
that the disease has entirely disappeared. 

There are other interesting data which ·are incidentally deri'fed 
from examination of pure bile. Colon bacilli were found to be the 
nsu11l organisms with occasional growth of protem, and the bile is 't 
times found to be sterile. There was one case in which typhoid 
bacilli were present in the feces but could not be cultured from the 
bile. The Widal reaction was also negative. This is called an acci· 
dental carrier.-(E. T.) 

ANDERR, J . :\I. The treatment of myocardltls. Pennsylvania lied. Jour .. Jaon· 
nry, 1916. 

Anders calls attention to the fact that acute myocarditis is often 
overlooked in syphilis. 

"The symptoms of cardiac in ml ,·ement in syphilis may arise as early 
as the forepart of the second stage. The spirochetes show a selective 
activity for the myocardium, and im·?sion of this organ may be rapid. 
The functional derangement thns occasioned may be slight, or, indeed, 
the condition may be entirely latent. In many cases, however, symp· 
toms appear and they may dHelop acutely, the principal features 
being arrhythmia (emphasized by Brooks), often accompanied by 
intermittence, tachycardia, thoracic oppression, and slight dyspnea. 
In cases in which extensiYe lesions are present precordial pain with 
more or less tendency to radiation may be observed. It has been 
shown that the foregoing grouping of features, if they supm·ene 
during the earlier stages of lnetic infection, disappear in the course 
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of a few days as the result of vigorous antisyphilitic treatment, 11 

fact that emphasizes the importance of an early recogniti?n of the 
eondition. 

"The details of treatment are important. In my opinion acute 
syphilitic myocarditis is piost successfully met by the alternate use of 
mercury and sah-arsan. The former is to be administered intramus
cularly in the form of salicylate, and that ,·igorously, until the limit 
of tolerance is found, to be then followed by salvarsan, also exhibited 
intramuscularly. After an interregnum of four or five days mercury 
is to be resumed. Wassermann tests should be made at brief inter
rals until a negative reaction is obtained. I have discussed the 
syphilitic variety of acute myocarditis at considerable length because 
of the conviction that it is often overlooked by both clinicians and 
syphilographers for the reason that it is unsuspected by them."
(J. A. R.) 

KENTAL ABD NERVOUS DISEASES. 

It. SBKF.HAI", 1'11118ed Assistant SurgPOD, t:nltt'd Stntt>ll Navy. 

GLUl('X, B. The mallnserer. A clinical study. Internnt. Clln .. Ill. ~erl~ 2:>. 

Glueck is especially competent to write upon this important crimino
logic study, as he has had ample opportunity in his experience upon 
which to base opinions. This article is of particular interest to naval 
medical officers, as the cases c~ted include several that are well known 
to a. number of them-James Maher, Howard Hall, and James 
Hall 1-all of whom traveled a number of times between naval prison 
and the Government Hospital for the Insane, with consequent trouble 
and considerable expense. There is a gradually gained conviction 
that malingering and actual mental disease are not only not mutually 
exclusive phenomena in the same individual, but that malingering 
itself is a form of mental reaction manifested almost exclusively by 
those of an inferior mental make-up, and cases (>f pure malingering 
in normal individuals are rare. 

Further, malingering, as well as lying and deceit, far from being a 
form of conduct deliberately and consciously selected by an indi
l'idual for the purpose of gaining n certain knQwn en<l, is in a great 
majority of instances wholly determined by unconscious motives, by 
instinctive biologic forces ol'er which the individual has little or no 
control. This makes differentiation between the genuine and malin
gere<l symptoms in a given case very difficult. 

In the last analysis, malingering is o. special form of l_ving. It ap
pears to certain individuals as the only possible means of escape from 
and evasion of a stressful and difficult situation. 

1 See page !!!!U ot this ISBue. 
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The transition from absolute health to distinct mental disease is 
never delineated by distinct landmarks but shows any number of 
intermedfary gradations. To state definitely where normality leav~ , 
off and disease begins would be impossible. However, legally, no 
intermediary stages between mental health and mental disease are 
permitted-an individual must be sane or uisane. 

In malingering we see the application of deceit and lying t.o a 
definite situation. The malingerer aside from being a malingerer is 
wo1thless mentally, and this mode of reaction is at times resorted to 
by individuals who had always been looked upon as being far from 
incompetent, which proves that under special stress, especially mental 
stress, men readily sink to a lower cultural level and resort t.o the 
defensive means common to this level. 

Clinically, malingering is to be considered from three distinct 
dewpoints: 

1. Malingering in the frankly insane; 
2. Malingering in those apparently normal mentally; and 
3. Malingering in that group of border-line cases which should 

rightly be looked upon as potentially insane and as constantly con· 1 

Yerging upon an actual psychosis. 
It may be difficult for the lay mind to appreciate that an individual 

may be suffering from an actual psychosis and at the same time 
malinger mental systems. The frankly insane at times manifest 
conduct which, taken by itself, differs in no way from normal con
duct, and the so-called normal individual at times exhibits a type of 
reaction which is essentially of a psychotic nature. 

The conclusions which may safely be drawn from the study of 
mulingering as it is manifested in criminal departments of insane 
hospitals are as follows: 

1. The detection of malingering in a given case by no means ex· 
eludes the presence of a mental disease. The two phenomena are not 
only not mutually exclusive, but are frequently concomitant mani
festations in the same individual. 

2. :Malingering is a form of mental reaction manifested for the 
purpose of evading a particularly stressful situation in life, and is 
resorted to chiefly, if not exclusively, by the mentally abnormal, such 
as psychopaths, hysterics, and the frankly insane. 

3. Malingering and allied traits, viz, lying and deceit, are not 
11lways consciously motivated modes of behavior, but are not infre· 
quently determined by motives operative in the subconscious mental 
life, and accordingly afl'ect to a marked ext.ent the individual's re· 
sponsibilities for such behavior. 

4. The differentiation of the malingered symptoms from the 
genuine ones is, as a rule, extremely difficult, but great caution is to 
he exercised in pronouncing a given individual a malingerer.-(a. s.) 
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BuNoU>, E. Dementia preen~ and . malingering. Arch. de Moo. et de l'hurm., 
~o. 419H. Jour. Nt>rv. mad l\leut. Dis., xiii und xlix. 

Inexperienced nnd prejudiced observers frequently look upon the 
foolish conduct of the early schizophrenic as malingering, especially 
if a medico-legal judgment is required. It is the invariable attitude 
of the prosecuting attorneys. The early symptoms of dementia pre
cox are such l!S to lead the practitioner to suppose that his patient is 
only pretending to be sick. This is well set forth in this recent study 
on the importance of absurd answers in the diagnosis of insanity. 

Patients suffering from dementia precox, just after the first onset, 
are, he says, as yet so little changed, and their mental powers are so 
slightly impaired, that it is difficult for the alienist to convince the 
friends of the patient, and even his medical advisers, that he is not 
wantonly perverse, but, on the contrary, seriously ill. He cites a case 
of 11 man who wns much run down owing to incipient tuberculosis, 
who one clay became excited in the barrack room nnd had to be sent 
to the hos}lital, where he soon calmed down, and afterward was 
generally vague and irrelevant in his replies to questions, and at times 
incoherent, though occasionally his answers \Vere shrewd and amus
ing. He could be made to speak more rationally if he was sharply 
questioned and his slumbering self-control awakened. His friends 
thought he was shamming and asked his motive, telling him it was 
not necessary for him to do so in order to get out of the service as 
he was g()ing to be discharged for tuberculosis anyway. This case 
was recognized as a beginning precox. He looked strange and hag
gard and always wore a weak smile. When alone he was uneasy, 
and agitated when observed. He mimicked the medical officer and 
could talk brilliantly. He died Qf tuberculosis, which is a frequent 
termination of schizophrenia.-(R. s.) 

Wt:1sENBURO, T. H., nod WoRK, P. The distribution of tabetfc crises with e:it· 
hibition of an unusual case. PrO<'E'ed. Phil. Neuro. Soc., February 26, 1915. 

Experience with a large number of tahetics had convinced the 
speakers that in a comparatively large number of patients tabetic 
crises had been mistaken for some abdominal surgical condition and 
subjected to operative intervention. The patient, aged 25, denied 
luetic infection and had never been treated for syphilis. Two years 
preYiously he hnd begun to complain of nausea and vomiting, this 
lasting for nine days. Following this he had repeated attacks, as often 
as weekly, each time having nausea, vomiting, and extreme prostra
tion. One year subsequent to the beginning of attacks he was sub
jected to an exploratory operation and nothing abnormal was found. 
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Repeated gastric and roentgen examinations failed to re\·eal any· 
thing, but a neurological examination showed irregular pupils with 
only a slight diminution of the reaction to light, normal reflexes, no 
history of pains, but a hyperesthesia to touch and pain in the distri
bution of the fourth, fifth, sixth, and seventh thoracic roots on both 
sides. A serum Wassermann was + + + + and the cerebro
spinal fluid garn a positive "rassermann but a normal cell count, 
which is unusual. It is clear from this point that w~ have to deal 
with a limited syphilitic irritation of the above roots, and this caused 
the gastric symptoms, because it is known that they transmit the 
sympathetic fibers to the stomach. 

It is interesting to note the limitations of the specific process, caus
ing a hyperesthesia in the distribution of the fourth, fifth, sixth, 
seventh, and eighth roots, with consequent nausea and vomiting, with 
irregular pupils and slow reaction, besides the normal cell count, 
where an increase would be expected.-(R. s.). 

PosT, A., and WRIGHT, H. Botea of a conference on medical and social agpeots 
of syphilis of the nervous system. Boston Med. and Surg. Jour., December 
9, 1015. 

This was one of a series of papers presented at n conference oo 
neurosyphilis, held at the Psychopathic Hospital, Boston. 

This is only part of what is a general awakening as to the really 
important place that syphilis occupies in medicine. It is becoming 
un accepted idea that the attitude toward this disease must <:hange, 
and that it is incompatible, even with safety, to ignore its presence 
and keep it cloaked by a foolish prudery, as it must be realizecl that 
many cases, maybe half, are inno~ntly acquired. 

Post writes that this is the only communicable disease where the 
community demands that the suffering individuals shall bear the 
expense of protecting the community. The individual must pay 
for h.is own treatment or go without. Smallpox patients are taken 
care of, also those with diphtheria, immense sums are spent on tu
berculosis and proportionately very large amounts in a few caSe.s of 
leprosy, while syphilis has little or no attention. 

Syphilis is perhaps the "only crime" in which it is taken for 
granted that the individual is guilty socially, morally, and physi
cally. It is always taken that the syphilitic is guilty of some lapse 
from morality. It must be remembered that innocent infections, in 
which the primary lesion is in the eyes, fingers, or tonsils, are known, 
and they are perhaps 8 to 10 per cent of all cases, so that in a thou
sand cases there are almost 100 innocent infections. Besides these 
consider those innocently infected in marriage, and ·the hereditary 
cases. It may be that 50 per cent is not too large a percentage for 
the number of innocent syphilitics. 
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Numerous figures have been given as to the number of syphilitics 
in the general population. Fournier gave 17 per cent for Paris, 
Hyde 15 per cent for Chicago. Wright adds that in 2,050 admissions 
to the hospital, from April 1, 1914, to April 1, 1915, there were 329 
syphilitic patients. Of these 164 were transferred to hospitals for 
the insane and 9 died. F01·ty and four-tenths per cent had general 
paresis, cerebrospinal syphilis, tabes and allied diseases, and of these 
79 per cent were men. Those diagnosed as manic-depressh·e psy
choses, senile dementia, etc., formed 16.1 per cent of the whole, of 
which 54 per cent were women. The alcoholic and dementia precox 
group were next in proportion, each with 11 per cent. In alcoholics 
males were 54 per cent. In dementia precox females were 64 per 
cent. There were 9.4 per cent feeble-minded nnd defective, of which 
f>i:! pe1· cent were female. The not-insnne group was 8.~ per ceut, of 
which 51.8 per cent were men. The congenital S~'philitic group of 
3.i per cent had 75 per cent boys. 

It is suggested that public exhibits, clinical meetings, and con
ferences be held which will bring to the public a general apprecia
tion of the problem of syphilis, which is so vitally rela~d to the fam
ily life of the country.-(R. s.) 

SUB.GERY . 

.\.:If. ~·.u:STL}:ROY, Surgeon, ond E. R. II. OLD, Passed A1~h1t11nt Surgeon, United Statee 
Nn,·y. 

l!oBr.rrs, j . B. A plea for eftlclency in the accident ward. Therap. Digest, 
xxxl, u. s., No. 9. l:leptt>mber, HH5. 

Roberts calls at~ntion to the custom of putting young men just 
out of college in charge of the emer:gency wards of hospitals, and de
i;eribes some of the harm which may result from errors of judgment 
of an individual whose treatment is based on didactic teaching with
out sufficient practical experience. "Never was a big-gnme hunter 
made by reading books on the fauna of Africa, or a 'Captain 
Courageous' by listening to sailors' yarns on the summer shores of 
East Gloucester Harbor." An experienced doctor should be present 
to act as consultant. 

Out of his own years of experience Roberts suggests the following 
treatment for some of the urgent conditions constantly arising in 
hospital work: 

Burns.-In severe burns anesthetize the patient at once with a few 
drops of chloroform before atwmpting to remove the clothing or 
d~ the wounds, and give a full dose of morphin hypodermically. 
While anesthetized bathe the burns with 1 to 1,000 formaldehyd or 1 
to 2,000 corrosive sublimate solution, then wash with sterile salt solu-
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tion or saturated solution of sodium bicarbona~, and dreE with dry 
sterile gauze. 

W ound8.-All wounds should be thoroughly cleaned and sWilized 
and dressed with dry sterile gauze. If sterilization is difficult, gen· 
eral anesthesia with ether may be used to permit thorough scrubbing 
with soap and water, followed by an antiseptic solution. If for any 
reason anesthesia is not deemed wise, a gauze dressing wet with cor
rosive sublimate 1 to 1,000 or formaldehyd 1 to 500 may be used if 
the wound is considered iniperfectly sterilized. Undiluted benzin. 
tincture of iodin, or alcohol may be painted over ·the wound, if pre
ferred, and a dry dressing npplie<l. 
Gun~hot wounds.-Do not use probe. Sterilize the external wound 

and SlllTOllilding skin with roap and water followed by corrosire 
sublimate solution 1 to 500 or formnldehyd solution 1 to 300 and 
apply a large dry sterile dressing. 

CruiJht"d limbs.-Never put a tourniquet around the thigh or arm 
at a considerable <fo.tance abm·e the crushed tissues. The bleedin11 
should be controlled at the injured region. • • • 

lnjurU:s of the ahdomm and peli•U>.-Sterilize and dress t!lt' 
patient, but do not use probe .. Catheterize patient. Do not gin• sn 
enema unless it is certain that there is no rupture of intestine or 

other hollow ,·iscera. 
Lacerated u•ounds of ft'ngers.-Injured fingers should ne\·er be 

amputated simply because the soft parts have been scraped or cut 
away from the bone. Such fingers may often be made useful mem· 
hers by thrusting them into a pocket made beneath the skin of the 
abdomen or thigh, and keeping them there with sutures for about 
two weeks. By such a plastic operation a cutaneous covering can be 
given to the denuded bones. 
. Lympluuf.enitis and lymplumgitis.-These conditions • • • 
are well treated by a thick gauze dressing moistened with a mild 
antiseptic or aseptic solution and covered with paraffin pa.per or 
rubber tissue. • • • If improvement does not follow the con· 
tinuous application of warmth, moisture, and rest, pus may be sns
pected, and incision will then be required. 

Fractures of the skull and brain injuries.-Elevate head of bed 
tmless shock is great. Do not forget to hnve bladder emptied. Gire 
enema and nctive purgatives. Sha,'e head and sterilize wounds of 
scalp nnd apply large sterile dressing. If there is suspected fracture 
of the base of the skull, sterilize the nostrils and external meatuses 
of the ears and plug with sterile gauze. Examine with finger or 
probe for fracture of the skull. • • • 

Clwking or suffocation.-Thrust finger down throat promptly, 
for often a foreign body or a mnss of food will be unexpectedly 
found there.-(L. w. JOHNSON.) 
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ilDDSON, H. B. Appe:ndioit11 a1 a sequel of to:naiWtia. Am. Jour. Med. Sc., cl., 
No. 4, October, 1915. 

In 1893 Kelynack directed attention to the occurrence of appendi
citis secondary to tonsillitis. Much experimental and clinical evi
dence of this association has since been published. Anderson reports 
several cases of appendicitis following tonsillitis. 

In two of the cases symptoms referable to the appendix were latent; 
there was no fever or increase Of pulse rate until the sudden develop
ment of fulminating symptoms. In both of the cases a gangrenous 
appendix was found within 12 hours after the onset of symptoms 
which might be definitely referred to the appendix. The early pain 
and tenderness were, in both cases, referred to the epigastric and left 
hypochondriac regions. 

Anderson emphasizes the following points: 
1. The importance of bearing in mind the liability of appendicitis 

to follow acute tonsillitis. 
2. The appendicular involvement may be only part of a generalized 

infection, hence the gravity of such cases is out of proportion to the 
local sym ptoins. 

3. Such cases tend to be atypical in their clinical course and to 
develop fulminating symptoms. 

4. Chronic tonsillar infections should be kept in view as the pos
sible cause of infections of the appendix. 

5. Local tenderness and rigidity may,, in rare cases, be absent in 
the presence of acute appendicitis.-(L. w. JOHNSON.) 

AulosaooK, J. W. Gasoline, iodin, and alcohol in 1urcery. Soutb. l\fed .• Tour., 
vlU, No. 10, October, 1915. 

Alsobrook recommends the use of these agents us they assist in 
simplifying equipnient and technic. Gasoline and benzin usually 
come from the same cnn when purchased in the ordinary market, 
and they have the same effect when applied to the skin to remove 
oil and fat from the surface and hair follicles. Gasoline is always at 
hand and is excellent for cleansing wounds made by grease-covered 
machinery. It dissolves the grease and cleanses the wound better 
than soap and water and more painlessly than alcohol. 

For operative cases he uses .no other preparntion than a bath the 
night before. After the patient is placed on the table, any necessary 
shaving is done, the gasoline being applied at the same time. Cnre 
should be used not to apply the gasoline too freely or to allow it to 
graYitate to tender pal'ts; the excess should be sponged off before 
it evaporates. Iodin (3.5 per cent) is then applied and allowed to 
dry for five minutes; a second application of iodin is then made and 
the operation begun. 
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This combination is of g1·eatest value in emergency surgery; the 
wound can be cleaned without scrubbing or causing pain. With 
gasoline, alcohol, iodin, and the little skin clip, practically all the 
minor accident cases requiring suture can be disposed of in a few 
minutes without pain, delay, or infection. 

Alcohol is used for emergency sterilization of basins or instru
ments. A little alcohol is poured on and then a match applied.
( L. W. JOHNSON.) 

MEBRITI', E. P. Epididymotomy. ,Jour. Am. Med. Assn., September 11, 1915. 

The method is described as follows: 
The site is prepared as for any surgical operation on the scrotum. 

The scrotum is grasped on the affected side, as much gentleness being 
used as is consistent with firmness. Thr.-ee per cent iodin is applied 
to the field. .A 1 per cent solution of cocain is injected at the lower 
part of the scrotum, anesthetizing the skin from one-half to 1 inch 
in length. Then the needle is pushed straight down and a few drops 
distributed in the globus minor. With a sharp-pointed. bistoury, an 
incision is made along the anesthetized line in the scrotum, and then 
with care the point of the knife is advanced into the globus minor, 
tmd several stabs or punctures are made. A blunt-pointed probe is 
then pushed along the tracks of the knife, and blind avenues opened 
up. The wound is then packed with 5 per cent iodoform gauze. No 
sutures. are required. A ~Iain gauze dressing is applied and the 
scrotum kept well supported. 

Merritt claims the following advantages for his technic: 
1. Free drainage is secured by incision at the most dependent part. 
2. Tension is remO\·ed and relief from pain is prompt. 
3. It can be performed under local anesthesia in one's office.

( L. W. JOHNSON.) 

Hom:RTfl, J. B. The treatment of fracture a lost art. Pennsylvania M1.-><l. Jour., 
Nowmber, 1915. 

Within about 25 years surgeons have neglected to watch and treat 
the fractures in hospital wards; hence fractures in private practice 
have given better results than those tfken care of in hospitals. As 
a result young doctors and interns receive little practical experience 
in the proper bloodless or nonoperative treatment of these injuries. 

Professors in medical schools have similarly failed to lay stl"e$ on 
such fracture treatment and within recent years-about 10-have 
been inclined to show in clinics operative or bloodletting-fracture 
treatment and neglected to lay stress on the undoubted value of 
modern nonoperative treatment. 
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The art of ti-eating the great majority of fractures successfully by 
bloodless methods has therefore been lost, and bloodshedding means 
hal·e gained lmprnper popularity among young surgeons and general 
practitioners, leading to the development of an "operative addic
tion" on the part of many because they know no better. This oper· 
atirn furor has been dangerous to the con.ununity, unfair to indi
vidual patients, and unjust to science. Its unreasonable dogmatism 
reminds thoughtful men of the shibboleths of Hahnemann and the 
theoretical medicine of past centuries. 

The improved and daily improving methods of nonoperative treat
ment will give good functional and good anatomical cures in per
haps 80 to 85 per cent of closed, that is subcutaneous, fractures of the 
extremities; provided that the doctor in attendance has the knowl
edge, the control, and the facility necessary for efficient service. 

Prolonged immobilization of the broken bone with little atten
tion to the soft parts and insufficient traction and countertraction are 
errors of frequent occurrence in treating closed, the so-called simple 
fractures. 

Operath·e bloodshedding in treatment of fractures of the extremi
ties has an imperative rnlue in only about 10 01· 15 per cent of 
closed fractures, and probably in a larger pe1· cent of open-air ex
posed, so-called compound fractures. 

The operative " addiction" now fortunately subsiding as a result 
of numerous calamities and a scientific approach to the study of botl~ 
methods, has opened the eyes of the profession to its dereliction in the 
management of fracture patients. 

Consequently it is probable that fracture wards will be estab
lished in the near future in large general hospitals and patients 
e,·erywhere will receive better treatment of bone injury. This hoped. 
for result will occur on the principle of the ecclesiastical axiom that 
the blood of the martyrs is the seed of the church. 

The best fracture service is rendered to the confiding patient by 
the doctor who is tied to no dogmatic creed in fracture treatment, 
but who is thoughtful, judicious, and experienced. 

A surgeon who has forgotten the names and actions of the chief 
muscles of the extremities should not undertake to treat a fracture 
of arm or leg unless he has adopted open operation with direct 
fixation as his sole method of treating broken bones. If he does not 
remember the normal shape of the bones and joints involved he is 
probably incapacitated for successful subcutaneous treatment of bone 
injuries. 

A bloodshedding operation for holding the fragments in posi
tion is sometimes imperatively demanded, but it may often be 
avoided by examination under ether followed by dextrous manipula· 
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tions at the hands of one who knows the contour of the bare bone and 
the origins and insertions of the displacing muscles. 

Constant resort to operative treatment may be checked by study 
and adoption of the best nonoperative methods, unless operative 
habituation has been developed through a series of succ~ful opera
tive cases, undoubtedly possible though often unnecessary. 

Recovery of functional usefulness is of greater relative importance 
than anatomical accuracy of bony reconstruction; both are, however, 
to be set as a standard to be attained. They may usually be obtained 
by either indirect or direct fixation, provided that the surgeon is 
skilled and sedulous in the method he adopts. 

Operative fixation through an incision is too dangerous in many 
fractures to be attempted without the assurance of an aseptic pro
cedure and the proper instruments and surgical skill being available. 
Fortunately in the majority of fractures in civil life such operative 
fixation is absolutely unnecessary, and resort to it in a considerable 
number of cases is unwarranted. 

The doctor who denies that light friction of the overlying skin and 
of the muscles in fractures of the extremities is useful, and who 
asserts that early slight mobilization of adjacent joints is wrong and 
frequent careful massage undesirable, has failed to grasp the prin
ciples of modern fracture treatment. 

The successful treatment of a fractured long bone is a mechanico
physiologic "job" somewhat similar to running an automobile, 
which some persons never learn to do satisfactorily.-(A. M. F.) · 

Liw11L\N, J. B. The treatment of complicated fractures and present opinion of 
operative treatment. Pennsylvnnln Med. Jour., November, 1915. 

Until a few years ago little was written on the modern and open 
treatment of fractures. This, no doubt, would have continued had it 
not been for the important discovery of the X-ray. 

The average text-book described fractures in a vague and routine 
way. Standard splints, all sorts of cumbersome apparatus, pulleys, 
and weights were used in the reduction and treatment of same. 
There were so many other branches of surgery that were both spectac
ular and gratifying to the surgeon that he lost sight of this most im
portant branch, the treatment of fractures, not realizing what careful 
watching and treatment would do, being satisfied with moderately 
good results. 

After the discovery of the X-ray (which is one of the most dan
gerous weapons to the surgeon) in the treatment of fractures, we 
commenced to see what horrible results we were getting from a cos
metic as well as functional point of view. We began to study our 
fractures to a better advantage, fearing that the cases would fall 
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into bad hands, with a possibility of malpractice suit staring us in 
the face. When you see some of the patients in these old cases to 
this day you feel like sliding around the corner until they pass. 

The study of fractures by the X-ray was practically the first step 
in the more careful consideration and study of fractures. Since then 
there has been a wa>e of enthusiasm on the treatment. One hns only 
t.o pick up each week one of the best medical and surgical journals to 
find several articles on the modem treatment of fractures. The wave 
has been so rapid that this branch has almost become a specialty of 
i~ own. The next important step was the open method and plating 
{Jf fractures. After Lane read his paper before the American Medi
cal Association, at Atlantic City, there arose a mania (if I may call 
it) all over the country for plating fractures. Unfortunately for the 
operation the majority of surgeons had not studied that very careful 
Ul<'hnic which bone surgery requires. The technic was the same as 
that used in ordinary abdominal surgery and many failures were 
recorded, due not to the operation but to the careless technic. 

A study of the plating of fractures, however, has taught us a few 
things : ( 1) That in some instances, delayed union is present because 
of too close approximation and immobilization, inhibiting callus 
formation; (2) that it produces bone absorption; (3) that it pro
duces infection and necrosis of bone; ( 4) that compound fractures 
should never be plated. 

Open treatment is indicated in those fractures that can not be re· 
duced prop~rly; in those in which no crepitus is elicited, foreign 
bodies, such as muscle and fragments of bone intervening between 
the fragments; in complicated fractures around the joints thnt can 
not be reduced. This was a second step in the progress of bone sur
gery. The next was the bone graft, a method which seems to be far 
superior to any of the other methods, such as wiring, catgut, kanga
roo tendon, nails, ivory pegs, bolts, plates, and other hardware. 
However, many of these methods have their adrnntages. 'Ve believe 
that in recent fracture of the shaft, when the condition warmnts it, 
the plating is the ideal method; and if done should be done soon, not 
waiting to see what the fractures will do, as this makes a much more 
difficult operation and more liability to delayed union. We believe 
that in all cases of thighs not properly reduced, the use of the plate 
is the ideal method. The convalescence is shorter and better func
tional and cosmetic effect is attained. 

In comparison of 25 cases of fracture of the thigh by the closed 
method with the same number by the open method, we find that 23 
of the patients treated by the open method are back again at their 
usual occupation with a convalescence of six months, while of those 
treated by the closed method, 20 only worked a short time or did not 
return to their old positions but obtained lighter work. Out of the 
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25 plutes in thighs, we have had one bad result, due to syphilis. I 
would like to emphasize the advisability of taking a Wassermann test 
before operating on all bone cases. In our thigh cases we have not. 
had occasion to remove a plate. The only plates removed were from 
tibias or from fractures of the forearm where they were close to the 
surface. 

As to delaye<l union in plating, we have discovered that too perfect 
approximation p1·events osteogenesis by not allowing any movement 
of the fragments. This is also demonstrated by the too tight appli· 
cation of plaster casts. We know by specimens examined that bone 
with proper splints and care will unite from almost any angle. I am 
firmly convinced that plating in some fractures prevents union, as I 
am now having some patients come back six a~.d seven months after
ward with the plate bent and the X-ray showing no union between 
the fragments whatever. 

We believe that in complicated fractures around the joints, where 
proper reduction can not be made, the open treatment gives the best 
results, especially in the hip, shoulder, and elbow. The use of hone 
pegs is the ideal method in all delayed unions, anatomical fractures, 
false joints, and tubercular conditions, and in all fractures where 
proper reduction can not be made, hardware being a detriment. 

For many years experiments have been going on to prove whether 
transplants; \vith or without periosteum, lived, or whether periosteum 
generated new bone. The argument is an open question to-day. as is 
was years ago. 

In the present day we find McCune, Albee, Davis, Murphy, and 
many others differing as to whether a transplant acts 'only as a scaf · 
fold to stimulate new growth of bone bridging over osteoblast and 1 

stimulating osteogenesis, or whether the bone lives. But we know 
· that transplants of bone, with or without periosteum, can be u~. 

Periosteum only gives limiting membrane to the growth of bone. 
Twmty years ago all the textbooks on surgery in amputations 

spokt~ of the careful presen-ation of the periostenm in order to pre· 
vent a nf'crosis. We hnYe ne,·er bothered in our amputations about 
the periosteum. and I haYe yet to see a case of necrosis from this 
cause>. In fact~ many authorities are recommending the sliding oB 
of the periostenm and the destruction of the medullnry canal for an 
in<'h to prewnt the tender stumps. 

We find that bone transplanted from one species to another dOf~ 
not grow, but bone transplanted from one person to another grows i~ 
about 40 or 50 per <'ent. of the cases. But nutogenous bone that is 

transplanted from the same person grows in about 99} per cent or 
cases. We also know that transplants haYe certain immunity from 
infection, especially tubercular. The success of bone transplant de· 
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pends on the teehnic and thorough understanding of the growth of 
the bone, so far as we know. 

The succ~ of the open treatment of fractures and grafting of 
bone depends first on the mastery of that ·very careful technic which 
bone surgery requires; that is, the proper preparation of the p11tient 
and part to be operated upon, the handling of the instruments only 
with gloved hand, never putting the instrument into wound if the 
part that goes in has been touched by the hand, using sponges only 
once and then on holder, the hands never going into the wound under 
any circumstances, and the careful walling off of the skin. 

As to methods of bone graft there are the inlay and the intra
medullary. Both of these have their adnntages. We must always 
bear in mind that, in order to get a successful graft, living bone must 
t'ome in contact with living bone. In many operative cases of delayed 
union there is lack of proliferation of the cells near and at the end 
of the bone producing sclerosis. One must always be careful to get 
the graft beyond this area if he wishes to get a successful union. 
Lastly, there must be the perfect immobilization of the part for six 
weeks after. This is a very important step, for, if there is the slight
e,;t mo~ement of the graft, it prevents and breaks up the sealing of the 
u~teoblasts and blood \'essels. 

In conclusion. ·1 would say that the treatment of fractures has 
been revolutionizing for the past 10 years. The pendulum is swing
ing back to a more conservative treatment. We have found that the 
poor results harn been due to bad teehnic and use of plates, pro
hibiting union; that the ideal method of approximating fractures is 
with the autogenous bone graft; and that better results are obtained 
hy the open method in fractures around and in the joints that can not 
be properly reduced. 

D1scuss10Ns : On papers of Drs. Roberts and Lowman. 
Dr. P. G. Skillern, jr., Philadelphia: The" keys to success" men

tioned by Dr. Roberts, namely, mechanical instincts, anatomic knowl
edge, and surgical common sense, if faithfully employed will save 
many patients the suffering of an operative procedure. It is with 
the greatest regret and disappointment that I have seen surgeons, 
skilled in other branches of surgical work, base their decision for 
operation upon the amount of displacement shown by the skiagram. 
The fact that the amount of displacement is determined merely by 
the amount of inertia of the vulnerating force is too commonly over
looked. In such cases, all that is needed for reduction is to shift the 
displaced fragments back into place by judicious employment of the 
keys to success. Nitrous oxid gas should always be administered 
to afford the surgeon as well as the patient the best conditions for a 
eomplete reduction. After the attempt at reduction a skiagram 
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should be taken. If the fragments are still unreduced, the cycle 
of administering gas, reducing, and taking a skiagram should be 
repeated. It may be necessary to repeat this cycle two, four, or e>en 
six times in obstinate cases, but each cycle is harmless, though per
haps. slightly inconveniencing to the patient. It is only after such 1 

· repeated attempts by their failure prO\·e clinically the fracture to be 
irreducible that operative treatment is indicated. · After reduc
tion, a copiously padded and carefully applied fixation dressing 
should be put on, treating each fractme in an individual, not a 
routine manner. 

Of the methods of operative fixation, that by the use of metal 
plates is the least desirable, and, if indicated at all, metal fixation is 
best employed for fresh fractures and not (and Lane himself ha5 
emphasized this) for cases of nonunion. For nonunion, by far the 
best method is the employment of the autogenous bone graft, the 
use of which has been so ably perfected by Dr. Fred H. Albet, of 
N"ew York City. It must be remembered that in cases of nonunion 
uf long standing the ends of the bone are sclerosed, so that while a 
metal plate may give perfect fixation, yet union of the sclerosed ends 
will not be accomplished. An agent must be employed that is ' 
osteoconductive and osteogenetic. Such an agent is the autogenous 
bone graft. It is osteoconductive because it extends into the non
sclerosed bone beyond the ends and conducts osteogenetic elements 
down into and across the sclerosed portions, thus insuring firm 
tmion in 100 per cent of cases that are free from infection. In the 
presence of infection even union under these circumstances is usual, 
but can not be anticipated with the same precision as in the nonin
fected fracture. The autogenous bone graft can be used with succe!'S 

in compound fractures. 
Dr. Edward Martin, Philadelphia: I am in full accord with the 

dictum that metal plates always delay union and are to be avoided 
in all but exceptional cases. The statistics stu,died by Estes show 
that operative treatment is less frequently required in children than 
in adults. This in part is due to the fact that in the young a moder
r.te deformity is received; the complications which may have de,·el- , 
opt>d and the immediate and remote functional and anatomical 
disturbances are more quickly overcome than in the adult. Jn the 
lntter a good union, with moderate and allowable deformity, if the 
bone be a weight-bearing one, may become on use a crippling and 
deforming one. Hence, given even a slight angulation of the leg 
bone, weight-bearing should not be allowed for many months, and, 
moreover, for his own protection, it is of vital importance that the 
surgeon have written memoranda and X-ray records of the case on 
discharge, and evidence that advice against weight-bearing was 
given.-(A. M. F.) 
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llA.BTJX, S. P. End-results in 242 cases of simple fracture of the femoral shaft. 
Suri; ..• U~·nee. 11mJ I lust., f)ec<>mher, 191;';. 

The article is based on obserrntions made at the ~Iayo Clinic and 
includes a very well compiled statistical table of nll the 242 cases, 
notes on each case being made 0 under the following heads: Xnme, age, 
sex, date of fracture, location, primary shortening, ti·eatment, dura
tion of extension, bed, chair, crutch, cane, condition at discharge, 
present condition. In the series there were 43 deaths due to various 
causes, as pneumonia, shock, senility, delirium tremens, etc. 

From a study of the tables the author thought the following con
clusions, which are quoted verbatim, were tenable: 

1. In children fractures of the shaft of the femur involve mainly 
the middle third. 

2. Xinety per cent of all cases of simple fracture of the shaft of 
the femur in children are followed by complete recovery. 

3. In children at the time of discharge from the hospital (8 weeks) 
there is no stiffness in the knee. 

4. The a>erage period of treatment of children in bed und with 
crutches, splints, and bandages is two to three months. 

5. fn adults fractures of the shaft of the femur involve mainly the 
middle third. 

6. Between the ages of 15 years and 25 years there are about 50 per 
cent of complete recoveries, while after 25 years the permanent dis
ability is proportionate to the age of the patient. Men above 40 
years rarely regain strength and activity. 

7. In adults in the absence of shortening there may be a lasting 
weakness of the leg and thigh. Permanent disability is as a rule 
associated with shortening, and is to an extent proportionate to the 
degree of shortening. 

8. The average time in bed and with crutches, splints, and band
ages in adults is eight months. 

9. In adults at time of discharge (8 to 10 weeks) there is stiffness 
of the knee in 100 per cent of cases. 

10. Among adult laboring nien 90 per cent never become able to 
perform their regular occupati_ons. 

11. Among adult males not of the lnboring class the great majority 
are able to perform their regular occupations. 

12. The unsatisfactory results following the weight extension 
treatment of simple fracture of the femoral shaft in adults suggest 
that this method is either inadequate in itself or unskillfully applied. 

13. Efforts for obtaining better results in adults should be directed 
to: (a} The employment of more weight in procuring extension, in 
the etfort to entirely overcome the deformity; ( b) early resort to 
open operation if extension seems inefficient; (c) the systematic use 
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of massage and passive motion continued for months; (d) a longer 1 

use of crutches than is now customary; ( e) education of the patient.-
{ E. H. H. O.) 

RonEBTS, J. B. The artificial periosteum for fixation of shaft fractures. Ann. 
Surg., February, 1916. 

The author suggests the use of a graft of the fascia lat.a, taken 
from the outer aspect of patient's thigh, for providing a. new perios
teum in those cases of fracture of the shaft where the periosteu~ is 
lacerated and ends of fragments separated. He believes the method 
would prove a marked improvement over plating. So far such ex
periments have only been made on the cadaver. The work of D. C. 
Straus in treating experimental fractures in dogs with woven cat
gut rugs or splints has convinced him of the value of the use of the 
fascia! graft for the purpose instead of catgut. 

Operative technic: Broken bone exposed and freed from muscles 
for two or more inches. Fascia! graft, cut from outer aspect of 
patient's thigh, six or more inches long; one end pointed. Cord of 
thick catgut or kangaroo tendon is attached to pointed end by•tying , 
or suture. The cord is threaded on a large curved needle and thus 
the graft is passed around the coapted fragments so as to wnp 
the bone twice or thrice. The edges and· ends of graft are fastened 
by suture. Muscles allowed to fall into place, fascia over muscles 
sutured and wound closed without drainage. Outside is applied a 
gypsum-gauze encasement with or without traction, or a simple fonn 
of splint used. 

The use of fascia may be varied. In oblique fractures two strips 
may be used at some distance from each other. 

Roberts considers that the bloodless method of treating fractures 
ought to remain the one of choice, but that when operative attack is 
considered advisable the fascial tube or strap will answer the pur- , 
pose better than the metal plate for shaft fraotures. 

A reqtlest is made that any cases treated by this method be reported 1 

to the author.-(E. n. H.o.) 

Talk on syphilis. The Clln!C's of .Tolm B. Murphy, 1\1. D., August, 1915. 

In a talk on this subject Dr. Murphy stated that he considered 
hypodermic injections of sodium cacodylnte the best method of trellt
ing early syphilis; that recently he had recommended salrnrsnn. but 
had returnetl to the nboYe method. Fsuallv chancres hertl within 
from six to seYen davs and m11ch faster with ~odium cacodylnte than 
with salrnrsan; rep~ir bt-ing accelerated by putting chrysolate of 
argyrol oYer the surface of the sore. 
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There is no surety as to permanency of the cure, but such is also 
the case with salvarsan. 

When the chancre invokes the prepuce the central nervous system 
is involved much later than when chancre is in the urethra. 

lVhen chancre is in the urethra you do not get the pronounced lym
phatic infection and adenopnthies; the cutaneous eruption is absent; 
alopecia does not occur. This is because in urethral infection the 
spirochetes enter the blood stream direct and not through the lym
phatics to blood stream. In these cases you get a history of pro
l()Tlfjed, but not profuse, urethral discharge, and the first symptom 
noticed is some involvement of the central nervous system. 

lfurphy's method of administration is: Hypodermic injection of 
grains two daily, increasing to as high as five grains if no idiosyn
crasy to arsenic is shown. This is kept up for two. three, or four 
weeks, or until external manifestations have entirely disappeared. 
He uses the preparation marketed in ampules.-(E. H. H. o.) 

BE<'Kl!A:'(, E. H. Correction of depressed fractures of the nose by transplant 
of cartilage. Surg., Gynee. nnd Ob>lt., Decemlwr, 1915. 

Attention is called to the marked disfigurement of the face that 
often results from even slight deformity as result of primary treat
ment. When first seen the use of intranasal hard-rubber splint with 
external splint of sheet lead is at times very valuable. Many of the 
deformities· are due to the nasal bones being forced backward or 
pushed out laterally, causing broadening of the bridge as well as 
depres&on. Various methods of correction have been tried. The 
commonest has been transplantation of part of tibia. 

The author recommends the use of cartilage for this purpose and 
states that such has been used with much success at the Mayo Clinic. 
Adult cartilage can be transplanted under same conditions as bone. 
Its viability is not dependent on its being in contnct with other 
cartilage or bone. It is not necessary to presene the perichond:·ium. 
In one case when the wound was infected the cartilage transplant 
healed in firmly. Some cases have gone two and one-half years with 
no change in size of transplant. 

Technic of 07>eration.-If nasal bones are widely separated it is 
best to refracture them ahd put on lateral splints for several days 
to narrow the bridge. If there are no breaks in· the nasal mucous 
membrane and circulation is again perfect, the transplant can be 
made. A portion of the costal cartilage of the seventh rib is used, the 
cartilage being broad at this point, and a good sized piece can be 
obtained and still leave costal attachment between ribs and sternum. 
A wax model of defect is valuable as gnide to shaping of the trans
plant, which can be done with a scalpel. 
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Incision one-quarter inch is made transversely through skin o¥er 
nose just between the two inner canthi. With periosteal elevator 
the skin and subcutaneous tissues are elevated from bone and car
tilage down bridge nearly to tip of nose. Separation is not carried 
laterally more than necessary for size of transplant, otherwise we 
are liable to have it slipping to the side. The transplant is inserted, 
and a stitch may be taken through it abo,·e to keep it from slipping 
upward. Incision is closed with horsehair and sealed with cotton and 
compound tincture of benzoin. 

Photographs of two cases are shown to illustrate the excellent 
results obtained by this method.-(E. H. H. o.) 

HYGIENE AND SANITATION. 

C. N. FISKE, Surgeon, and R. C. RANBD&I.L, Passed Assistant Surgeon, United States Nu1. 

Duration of smallpox Immunity conferred by successful vaccination. Weekly 
Bull., Dept. Health, N. Y. City, October 30, 1915. 

In view of" Ohanges in Navy Regulations and Naval lnstructioris, 
No. 5," as affecting I 3211, the following excerpt should be of interest 
in satisfying inquiries: 

There are two means of judging the duration of smallpox im· 
munity conferred by a successful vaccination. The first is through 
observation of tho~ who, having had a successful vaccination, are 
later exposed to smallpox, and the second, the duration o'f immunity 
to vaccination with vaccine virus. 

The following table reports the results of the investigations on the 
percentage of persons susceptible to vaccine virus at 1, 5, and 10 
years after a successful vaccination. The inspectors of the depart
ment of health occasionally meet with persons who can be revacci
nated successfully at the end of six months. 

Pcrcc11tage of i·acC'inated versons susceptible to revaccination at 1, 5, and 1n 
veara. 

Revacclnated. K.ltaaato. LescobJer. 

Yeara aftn prt-
Wo1'I l>GCdnadon. PerctntlUQ¥U. Pncem.-. 

1 1( 28 
6 61 . 60 

10 89 85 

Ninety-nine and nine-tenths per cent of persons who have ne\"er 
been vaccinated will "take" if vaccine is of high potency. Vacci
nated persons are susceptible to revaccination before they become 
susceptible to smallpox. 

The rubbing in of vaccine virus is a much more direct inoculation 
than the breathing in of the infected atmosphere. • • • The pro· 
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tection of vaccination _against smallpox is, therefore, undoubtedly 
considerably great~r than indicated by the figures given above. 

The experience in this country during three years, as to the time 
after vaccination that smallpox developed in those previously suc
~fully vaccinated, is a fairly reliable guide as to the period of 
immunity. This is presented in the following table, the cases being 
arranged in two groups, those in which the reports were not care
fully verified, and those in which the reports were made only 
after investigation by officials of the United States Public Health 
Service. 

The following table is a compilation of the United States Public 
Health reports from June, 1912, to and including June 25, 1915: 

Vaoclnoated with- Last vacclnatlon Never sueoeeatully Cues repGriecl. In 7 y~re- more than 7 yean 
ceding at • preceding attack. vaccinated. 

----- -

l 18, 95.1 798 1,632 16,623 

•1,028 32 129 882 
•32 5 18 16 
169 4 13 62 

• 5, 181 38 3,226 1,909 

6,312 I 79 3,386 2,839 

• These reports are from statements sent to the Publlo Health aothcrltlea. 
•These reports were made by Public Health officials after personal examination. 

In the reports which were not carefully verified only 798 had been 
raccinated within seven years, while 1,632 had allowed a longer 
period to elapse. In the cases which were verified for signs of a 
successful vaccination only 79 were infected within seven years, 
while 3,386 were infected at later periods. 

The shortest immunity conferred by va~cination in the expe
rience of the department is nine months. In literature there are 
three cases reported of even shorter duration of immunity, one of 
one and one-half months, one of four months, and one of six months. 

It is well known that an occasional individual responds only 
slightly to immunizing agents. Fortunately, with smallpox vacci
nation, this lack of response is never absolute, but the degree of 
immunity established varies with the individual. The variable 
period that different individuals retain immunizing substances is 
also in the tables. This peculiarity is present in all antibodies. The 
enormous experience now gathered indicates that it is wise for any
one exposed to smallpox to be vaccinated, if a successful vaccination 
has not been made within nine months. The general population 
should be vaccinated about every five years when smallpox is at all 
prevalent; even when the disease is absent it is necessary that all 
persons be vaccinated in infancy and again in childhood so as to keep 
the population moderately immune and so prevent a sudden develop
ment of an epidemic.-(c. N. F.) 
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CooK, F. c .. HUTCHISON, R. H., and SCALES, F. M. Further experiments in tu 
destruction of 1ly larvae in horse manure. Bull. Depart. Agrir., .:\o. 245. July 
20, 1915. 

Widespread interest was shown in Bulletin No. 118,1 describing 
borax treatment of manure which for any reason could not be petrol
ized or efficiently screened to protect the community from fly infes
tation, but owing to likelihood of seriously impairing its fertilizing 
value by carelessness in routine usage further effort has been made 
to obtain a substance which would be injurious to insects alone. 
Powdered hellebore seems to satisfy this requirement. 

The comparatirn adrnntages of borax and hellebore are quoted : 
" Powdered hellebore, using one-half pound to 10 gallons of water 
and applying this to 8 bushels of manure, is also an effective lai:vicide 
and exerts no injurious action on the fertilizing value of the manure 
as determined by bacteriological and chemical analyses, and no in· 
j urious action on plants has been detected in any of the field tests. 
Hellebore is used ns an insecticide and is obtainable in most cities 
and agricultural districts. The cost of this tl'eatment is 0.69 cent 
per bushel of manure. 

"While borax may be applied to manure at the foregoing rate and 
the treated manure may be added to the soil at the rate of 15 tons 
to the acre without injuring vegetation, nevertheless excessive quan· 
tities of borax may be applied to manure through carelessness, and 
injury to vegetation may in consequence result. In the light of this 
year's experiments it seems advisable to recommend borax as a larvi· 
cide for the treatment of outhouses, refuse piles, and all other places 
where flies may deposit eggs. However, on account of the possible 
carelessness previously mentioned, and because large quantities of 
manure are sometimes used by truck growers, it seems best to guard 
against possible injury to vegetation by recommending powdered 
hellebore for the treatment of manure, since no injury can arise from 
the use of excessive quantities, as it is entirely decomposed in the 
course of the fermentation of the manure."-( o. N. F.) 

BERG, \V. N. Biochemical comparisons between mature beef and immature veal . 
. Tour. Ag1·ir. Research, v, No. 15, 1916. 

During the study of the chemical composition of mature beef and 
of immature veal, no differences between them that are physiologi· 
cally significant were detected. 

In a large number of artificial-digestion experiments immature 
veal digested as fast as mnture beef. The speed of digestiop was 
measured by three different methods. 

1 U.S. Navnl Medlen! Bull~tln, Oct., 1914, p. 699. 
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Cats were fed on a diet in which immature veal was the sole 
source of nitrogen. The young animals grew normally on the diet; 
the older ones became fat. A pair of cats, after living two-thirds of 
a year on the diet, produced a litter of healthy young kittens which, 
after nursing period, continued on the immature-veal diet with ex
cellent growth. 

The work indicates that immature veal, when properly prepared, 
is fit for human food, especially when its deficiencies in fat and pos
sibly in small amounts of undetermined constituents are counter
balanced in the ordinary mixed diet.-(R. c. R.) 

RE1c11, H. W. On the inlluence of alcohol on bactericidal properties, phagocy
tosis, and resistance of human erythrocytes. Areh. f. Hyg., Bnnd 84, Heft 8, 
1915. 

The phagocytosis of tubercle bacilli by leukocytes in human serum 
is not markedly halted by the use of alcohol. 

The bactericidal action of normal human blood serum on typhoid 
bacilli was in the average stronger in abstainers and light or irregu
lar drinkers than among hen vy users of alcohol. 

Similar results were obtained in observations on phagocytosis. 
The resistance of human erythrocytes to hypotonic salt solutions 

showed itself on the average just so much weaker in proportion to 
the amount of alcohol used by the subject. 

In a few the investigated reactions gave both the best and the 
worst results in all groups of alcohol users. Alcohol seemed to 
exercise no governing influence. 

The question whether a measured, regular, alcohol consumption 
influences these reactions does not allow itself to be intelligently 
answered owing to the lnck of amount or uniformity of observation 
material.-( R. c. R.) 

TROPICAL MEDICINE. 

E. R. STITT, Medlcnl Director, l :n1ted Stnt~s ~nvy. 

lloss, H. The treatment of dysentery. Luncet, London, Jnnuury l, 1916. 

The author notes that when a student at Netley he was under the 
instruction of Surg. Gen. McLean, who emphasized the wonderful 
power of ipecac not only in dysentery, but as a preventive of hepatic 
abscess. In treatment massive doses of the drug were insisted upon, 
to be given the last thing at night, foJlowing a dose of laudanum. 
Sir Ronald states that personally he is a convinced believer in the 
specific value of ipecac. It is interesting to read that ipecac as well 
as cinchona fell into disrepute at times, owing to inadequate dosage. 
The use of large doses of ipecac was revived by Balmain, who pre
scribed doses up to 2 drams. 
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Ross has nsed ipecac in all kinds of dysentery, and he is by no 
means com·inced that ipecac is not of value in bacillary as well as in 
amebic dysentery when consideration is given to the extraordinarily 
specific effect of ipecac on the mucous membrane of the colon. 

In the early days of his service in India they did not use bismuth~ 
calomel, or salines to any extent. In chronic dysentery silver nitrate 
enemntn were the standard means of treatment together with ipecac. 

As regards intestinal amebas, Ross early in his tropical experience 
began to regard not only amebas, but flageJJates as well, as injurious 
to the ho.<;t. 

In a paragraph dealing with emetin it is stated that the drug was 
first separated by Pelletier in 1817 and used later by Bardsley and 
Walsh in the treatment of dysentery. The entire credit for its recent 
introduction is gi,·en to Rogers, and no mention is made of the 
name of Vedder. Ross believes that hypodermic use of emetin affects 
the amebas at the base of the ulcer, while ipecac by mouth attacks 
those on the surface of the gut and in the lumen, hence both modes 
of ipecac treatment are indicated. 

Among the forces in the Mediterranean bacillary dysentery pre
vailed up to last midsummer, but after that umebic dysentery was 
epidemic in July and August. In October cases of amebic dysentery 
began to be scarce, possibly due to emetin. 

Orders were issued to give emetin to en~ry case of suspicious 
dysentery without waiting for an etiological diagnosis, as it was receg
nized that eYery hour counted in instituting treatment to prerent 
extension of the amebic infection. 

As regards the infection among the European troops it is statw 
that the cases we1·e most se,·ere, many dying before they reached the 
base hospitals, while with the Indian troops there was neither the 
same frequency no1· severity, suggesting an immunity for those who 
had probably suffered from amebiasis in childhood. 

In using emetin they gave one injection of 1 grain of emetin hydro
~hlorid daily, or two injections of one-half grain morning and ewn
ing, continuing this daily treatment for 10 days. 

There was some suspicion that emetin might have a cumulative 
action, following unexplainable deaths in a few cases of dysentery. 
Rogers considers that 15 grains is a fatal dose for an adult. 

The results with emetin were remarkable. From 10 to 20 per 
cent of the cases failed to be cured by emetin, but in most of these 
failures the treatment had nqJ been instituted early in the infection. 
This matter of early employment of emetin is a most important one 
in treatment, as the drug can only destroy the amebas and can not 
heal the lesions. 
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Attention is directed to the occurrence of bacillary invasion of 
lesions set up by the amebas, this secondary infection not being 
solely due to strains of B. dyaenterW!, but to various other organisms 
as well. 

The point is emphasized that amebic ulceration may not declare 
itself during life in the form of a dysentery.' It is very interesting 
to note that some of these amebic infections were. complicated by 
obstinate diarrheas due to intestinal flagellates. 

In a paragraph on the purgative action of sulphates he takes the 
riew that these drugs are absorbed by the stomach and then elimi
nated by the large intestines, setting up a flushing process from with
in, thus washing away infectious material, whether amebic or bacil
larv. It is therefore recommended that the saline treatment be car
ried out in c~njunction with emetin. 

In advanced cases the exhausting effects of the salines contra
indicated their use. 

As regards bacillary dysentery there was quite a disagreement as to 
the benefits of antidysenteric sera, some medical officers being of the 
opinion that 01·dinary horse seru111 would ha,·e been just as useful. 

Failing sera, Sir Ronald urged the bismuth treatment of Deeks, 
consisting of a heaped teaspoonful of bismuth subnitrate in a glass 
of water three or four times a day. He also favored the use of 
tannic acid in conjunction with the bismuth, but notes that astrin
gents should not be used until aft~r the specific remedies ha,·e had 
time to take effect. 

Collapse is treated by subcutaneous salines containing 10 minims 
of a 1-1,000 adrenalin solution. Ile regards opium as un invaluable 
drug throughout the treatment. 

Ross deprecates the use of enemata in the early treatment of 
dysentery but regards them as indicated later on and especially 
when the process becomes chronic. He prefers warm and weak 
solutions of either permanganate or quinin, but notes thnt protargol 
has given fairly good results in some of the cases treated. He does 
not think highly of appendicostomy for either amebic or bacillary 
dysentery. 

Paraffin oils by mouth are considered as valuable adjuncts to treat
ment, his idea being that the oleaginous stool has an injurious effect 
on both amebas and bacteria. 

As regards diet, Sir Ronald states that after seeing cases both 
improve and die under liquid diet, bland diet, and ordinary diet, he 
has become skeptical as to the advantages of any special diet. 

Of one thing he seems convinced, and that is that large amounts 
of fluid diet increase the evacuations and harm the patient. He 
prefers a comparatively dry but varied diet in running dysenteries. 
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As prophylactic against the occurrence of a chronic dysentery, or 
of the much worse hepatic abscess, the author recommends that con
valescents receh-e 1 grain of emetin for three successive days every 
month for a considerable period, as it is well known that abscess 
may appear for ye.ars after an attack of amebic dysentery.
(E. R. s.) 

HoGt:nH, L. Further work on the treatment of kala-uar. lntlian .Meti. Gni .. 
May, 1915. 

In this pnper various lines of treatment are discussed under sepa-
rate paragraphs. · 

Arsenic was used in different forms of the drug with an idea that 
its leukocytosis-producing effect might operate furnrublf in a disea:;e 
where the decrease of leukocytes was so pronounced. Liquor affi'ni
calis by the mouth had a tendency to produce diarrhea, a most serious 
complication in kala-azar. 

Soamin and salvarsan seemed to have little if any rnlue. 
'Vith the idea that sodium nucleate might increase the leukocytes 

this drug was injected subcutaneously in from 0.1 to OA gram dis
solved in wnter to make n 5 per cent solution. The injections wett 
very pninfuL nnd the drug had 110 effect in increasing the leuk<>
cytes. 

Rogers next tried the mixed bacterial toxins known as phylacogen. 
but only noted seYere con&titutional reactions with negative results as 
to improvement in the cases or increase in leukocytes. 

Killed vaccines of staphylococci, up to 500,000,000, gave somewhat 
encouraging results, with improvement in some cases and an increa~ 
of leukocytes to normal in two cases. 

Lidng sensitized cultures of stapylococci were next tried but had 
no ad,·antage over the dead organisms and were not without danger. 

In using speen-substnnce tabloids he observed rather marked im· 
provement in some of the cases, the spleen diminishing in size, the 
temperature decreasing. and the leukocytes increasing. He regards 
this treatment as of distinct ,·alue. 

The author next tried the effects of alkalis. 
As a result of testing the blood, he had found that the blood of 

kaln-azar patients was much reduced in alkalinity and the alkali 
treatment was thus suggested. The treatment with intravenous in· 
jections of sodium bicarbonate did not give decisive effects, but with 
alkali by month he obtained quite encouraging results. On the whole 
this treatment gave more encouraging results than did any of the 
others noted in this paper. 

NoTE.-In a subsequent article in the same journal (October, 1915) 
Rogers gh·es the results of his treatment of kala-azar with antimony. 

Digitized by Google 



No. 2. TROPICAL MEDICINE. 878 

He first used tartar emetic intra,·enously in a 2 per cent solution, 
starting with 2 c. c. and grndually increasing to 10 c. c., as long as 
nausea and epigastric pain were not produced. Of 13 cases treated 
in this way, 6 were greatly improved and 2 decidedly so. 

Recently Rogers has been trying an ointment of 5 per cent finely 
divided metallic antimony for children with kala-azar apparently 
with some success.-(E. R. s.) 

L\xr.. l'. The treatment of hookworm disease. In1llnn ~lffi. Onz., July, 191::i. 

The author discusses four methods of treatment from the st~nd
point of the clinical effect and that of efficiency. He also considers 
these treatments from the side of relative expense, but as such esti
mates are based on war prices of drugs, it would seem better to leave 
this out of consideration for the present. 

As regards the eucalyptol treatment, Lane states that in his ex
perience it has ghen gratifying success. He has not observed the 
untoward symptoms of dyspnea and syncope noted by other author
ities. It may be stated that Lane gives the dose in two portions, the 
second half taken one half an hour after the first, so that, instead 
of gi\'ing 2 <'. c. eucnlyptol and 3 c. c. of chloroform with an ounce 
of castor oil at one time, he dhides the amount, thus lessening the 
tlar:ger from the chloroform, which while rapidly absorbed is equally 
rapidly excreted by the lungs. 

With eucalyptol, 38 per cent of the worms were expelled as the 
result of a single treatment. 

In connection with the beta-naphthol treatment he notes that it is 
apt to produce a serious condition of the kidneys, provided these 
organs are not perfectly sound. It is noted that in severe ancylosto
miasis we often ha,·e u fatty degeneration of the kidneys, hence the 
peculiar danger of the dn1g. 

With beta-naphthol 68 per cent of the worms were expelled with 
a single treatment, which consisted of 10 grains of the drug at 6, 7 
and 8 a. m., followed by a dose of Epsom salts at 10 a. m. 

The thymol treatment was 20 gr11ins of the drug at 6, 7 and 8 a. m. 
(60 grains in all) followed by a dose of Epsom salts at 10 a. m. 

This treatment may cause dizziness and depression as well as kid
ney and alimentary tract irritation. It therefore should not be used 
in gastritis, dysentery, heart disease or when the urine shows 
albumin. . 

With thymol 83 per cent of the worms were expelled with a single 
treatment. 

For the chenopodiol treatment he gives 15 minims of oil of cheno
podium on sugar at 6, 8 and 10 a. m., followed by a dose of castor oil 
at noon. 
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He recommends that, if the kidneys be not perfectly sound, the 
dose of chenopodiol be reduced. With this treatment 91 per cent 
of the worms were expelled with a single treatment. 

From the above it will be noted that the chenopodiol treatment is 
the most efficacious.-(E. R. s.) 

PATHOLOGY, BACTERIOLOGY, AND A:RIJIAL PARASITOLOGY. 

C'. S. Bi:TLER, Surgron, and R. H. I.ua:rn, Passed Assistant Surgeon, United States Navy. 

BuNTl!'\G, C. H .. and YATE8, J. L. Bacteriological results in chronic leukemia 
and in pseudoleukemia. Bull. Johns Hopkins Hosp., ~o,·emb<'r, 191:i. 

The authors report the result of cultures made from axillary 
lymphatic glands in a case of chronic lymphatic leukemia. They 
obtained a pure culture of a diphtheroid organism, on one of six 
tubes showing growth. At first growth was only on the gland sub
stance but later on the Loeftler's medium. Morphologically it was 
identical with the strains isolated from Hodgkin's disease. 

Another case presented clinically the appearance of a case of acute 
leukemia, in the character of the mouth lesions, in the enlargement 
of certain cervical glands, and in the presence of cutaneous and sub
cutaneous tumors. However, blood counts were only 5,000 to 6,000. 
Histologically, a skin nodule showed the features of acute leukemia 
or lymphosarcoma. 

Cultures obtained by Dr. R. H. Jackson showed n diphtheroid 
organism like that from the case of chronic lymphatic leukemia, 
except that it grew somewhat more readily on artificial media. 

The writers beliew that, "The etiogical relationship of this diph
theroid described must perhaps remain for a time su-0 judice. The 
occurrence of sirnilur organii;ms in a rnriety of diseases would cer· 
tninly seem to be an argument against their etiological importance. 
However, it is our experience thus far that this type of organism 
is found with readiness only in one general group of apparently 
related diseases. and in these without fail with good technic. In this 
group we would include Hodgkin's disease, the lymphogenous leuke
mias, the pseudoleukemias (lymphosarcoma), Banti's disease1 and 
probably also mycosis fungoides."-(o. F. CLARK.) 

JoRLJ:o;o, .T. w .. E<:osTEI!'\, A. A .. nn<l PETERSE!'\, W. The acceleration of. esterase 
action. Studies on ferment aotton. Jour. Exp~r. l\led., December 1, 1915. 

The importance of ferments in relation to immunity, nnd the 
possibility of increasing the ferments or bringing about greater 
nctiYity of those present. is the basis of this study. 
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From their previous work, the authors believe that antiferments of 
the serum, of the cells of the body, and of bacterial cells, are com
posed of unsaturated fatty acids, probably in the form of esters, and 
that oxidation renders them inactive. Owing to their insolubility 
di~iation might also render them inactive as antiferments. 
Esterase can cause such dissociation, and is therefore of importance. 
The removal of protective esters from bacteria may render them 
more susceptible to the action of proteolytic ferments, which by 
hydrolysis can render the toxic substance nontoxic. 

Tissue esterase was prepared from finely divided dogs' livers, by 
extraction with glycerin; filtration, precipitation by ammonium sul
phate, and dialysis. 

One c. c. of esterase, when incubated with 1 c. c. of ethyl butyrate 

for four hours, usually gave an acidity equal to 7 c. c. of 1~0 sodium 

hydrate. Accelerating substances added to the esterase and ethyl 

butyrate increased the titration of acid from 7 c. c. 1~0 sodium 

hydrate to 40 c. c. or more. Sodium citrate was found to be the most 
active agent. 

Experiments on animals by intravenous and intraperitoneal injec
tions of sodium citrate did not cause definite increase of serum 
est.erase.-( o. F. CLARK.) 

JoHNsoN, J. P., and MILNE, A. J . Combined preventive inoculation against 
typhoid and paratyphoid fner and bacillary dysentery. Brit. Me<.I . Jour., 

. January 15, 1916. 

It has been shown by many workers that the use of mixed bacterial 
vaccines is sound. 

The authors amplified previous work on this subject so as to include 
protection not only against typhoid and paratyphoid organisms but 
also against the organisms of bacillary dysentery. 

To offset the intense toxicity of B. dysenterim the authors took 
advantage of the fact pointed out by Broughton-Alcock that vaccines 
subjected to heated normal serum are robbed of toxicity without 
damage to antigenic properties. The vaccine is, however, prepared 
from the several types of B. dysenterim which have been subjected 
to a heated polyvalent dysentery serum. In all they have tried about 
150 inoculations, using a small series of controls. 

Their conclusions are as follows : 
1. Inoculations with untreated dysentery vaccine, either alone or 

combined with a typhoid+paratyphoid vaccine, is not under any cir
cumstances justified owing to the severity and duration of the local 
reaction. 
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2. The use of a typhoid + paratyphoid vaccine combined with sen
sitized dysentery vaccine is a practical proposition from a military 
point of view and can be employed in doses sufficiently large to pr(}
duce a satisfactory immunity, while the local reaction is practically 
in all cases slight. Such a vaccine should contain in 1 c. c. B. 
typhosus, B. paratyphosus A. and B. paratyplws~ B,-500,000,000 
in a ration of 2, 1, 1,-plus B. dysentem (sensiti:red) 250,000,000 . ..\ 
dose of 1 c. c. is recommended as a first inoculation, followed by a 
second inoculation of the same amount after an interval of seven or 
eight days. A third inoculation may be made, but is not essential. 
It is important that the inoculations should be made in subcutaneous 
tissue over muscle. In our experience the pectoral region is con· 
venient. In order to insure accurate doses, a 1 c. c. syringe with a 
moderately fine needle should be used. 

3. Complete sensitization of dysentery \'accine produces marked 
reduction in local reaction, and general reaction is very exceptional. 

4. Agglutina:twn reactioll.8.-After one inoculation of a combined 
untreated vaccine, specific agglutinins are found in the blood after 
an interval of 9 to 14 days for each of the four organisms present. 
Immunity is therefore rapidly prodticed, and it would appear that 
complete sensitization of the dysentery organisms not only reduces 
the local reaction, but produces a much more rapid and satisfact-OrY 
immunization; owing to the more complete disintegration of the 
treated organisms and the absence of any mechanical obstruction 
(such as localized fibrosis) to the blood supply of the affected area. 

5. We anticipate that e\'en a further reduction in local reaction 
will be obtained on the employment of a mixed vaccine prepared 
from typhoid, parntyphoid A, paratyphoid B, and dysentery organ
isms, completely sensitized with their respective antiserums.
( C, S. B.) 

01.111sTEAD, M. P., and PonTZKY, 0. R. The complement-fixation reactions of the 
Bordet-Gengou bacillus. Jour. Med. Research. January, 1916. 

Consideration is given to the relationship between atypical strains 
of B. pertussis and between B. pertussis and B. inftuenzm as shown 
uy fixation tests. Previous literature upon the same subject is re
ferred to and the object of the investigation stated to be to confirm 
some of the previous findings, and determine the interrelationship of 
rnrious strains of the Bordet-Gengou organism. 

The strains used are described and methods of identification indi
cated. The technic of making and standardizing antigens and of 
producing the immune sera are described. 

Table 1 gives the complement-fixing value of immune rabbit serum 
after ,·arious inoculations with live cultures of Bordet-Gengon, 
atypical Bordet-Gengou, and influenza bacilli. 
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Table 2 gives results of antigen titrations, and Table 3 that of 
serum titrations. 

The authors' conclusions are as follows: 
1. The separation by morphological and cultural characteristics of 

the typical Bordet-Gengou bacillus from the influenza bt.cillus has 
been confirmed by complement-fixation tests. 

2. B. pertusais is somewhat related in its complement-fixation char
acteristics to at least two strains of the influenza bacillus and to at 
least two atypical pertusm strains, but is differentiable. 

3. Immune serums of Bordet-Gengou strains have been found to 
cross-fix with antigens of Bordet-Gengou strains only. Immune 
semms of some influenza strains have cross-fixed with Bordet
Gengou as well as with influenza strains. 

4. Twelve strains of B. pertussis isolated in this laboratory from 
cases of pertussis have given complement-fixation reactions similar 
to each other and similar to the two strains obtained from other 
laboratories and may be considered practically homologous. 

5. By the use of more highly specific antigens or larger amounts 
of complement and hemolytic amboceptor than those ordinarily em
ployed, a differentiation of individual strains of B. pertUBsis may be 
pO!&ble . . 

6. To obtain immune serum of high complement-fixing antibody 
content, four intraperitoneal inoculations of a living culture of B. 
pertu"m or B. inftuenzre may be sufficient; nine or more inoculations 
are advisable, as a decided rise in the antibody-content curve occurs 
after nine inoculations.-( c. s. e.) 

Du~, H. R., and MouAT, T. B. The bacteria of gangrenous wounds. Brlt. Med. 
Jour., January 15, 1916. 

This timely paper deals in a masterful way with the bacteriology 
of gangrenous wounds. The procedure followed in their cases was 
the study of film preparations from the wounds or necrotic material 
taken from them, and tha isolation of anaerobic and air-growing 
organisms from the wounds with subsequent identification. These 
were then tried out for their cultural and stitining reactions and 
their effects upon inoculation into animals. 

Of the anaerobic organisms B. aerogenea capsulatus, B. edematis 
maligni and B. tetani were the principal ones. Of aerobic ones 
streptococci, staphylococci, B. proteua, B. coli, and others were found. 
Association of B. aerogenes capsulatus and streptococcus was almost 
constant. 

Association of more than one anaerobe was often found. In such 
cases in the anaerobic cultivation B. aerogenes capsulatua appears 
first, B. edematis m<digni after three or four days and, lastly, per-

~16--13 

Digitized by Google 



378 PATHOLOGY AND BACTERIOLOGY. Vol. X. 

haps after 10 days, B. tetani. Most of the 18 wounds studied con
tained both B. aerogenes capsulatus and B. edematis maligfli. In 
only three cases did death occur and in only four was there gas 
formation in the tissues. It is therefore probable that neither organ
ism is a true parasite, i. e., c11n multiply in living tissue. In blood 
clot, dead tissue, and in foreign bodies they are capable of multipli
cation and thus produce poisonous substances (probably ammonium 
salts) which damage the surrounding tissues and permit of extension 
of the growth. 

The microscopical method of diagnosis (i. e., from films) is uncer
tain, as both B. aerogenes caps-ulatu.s and B. ederrwtis giYe indistin· 
guishable forms. B. tetani in pure culture may, indeed, give many 
forms which are in no way characteristic. 

The authors summarize their results in the following paragraphs: 
1. The series comprises 18 cases of gangrenous wounds, of which 

3 were fatal. Included in this total are 4 cases of tetanus ( 1 of which 
was fatal) and 4 cases of gas gangrene (2 of which were fatal). Of 
the 18 cases B. ae1·ogenes capsulatus was pre,sent in 13. 

2. B. aerogenes caplJUlaius and B. edematis maligni are apparently 
possessed of powerful enzymes. The former is peculiarly able to 
attack carbohydrates, the latter proteins. Dorset's egg medium is an 
admirable medium · for both microorganisms. 

3. The shape, size, staining reactions, and capacity for spore for· 
mation of these bacilli are profoundly influenced by the nature of the 
culture medium. 

4. On Dorset's egg medium the majority of the bacilli are typical 
in shape, uniform in size, and Gram-positive. On media which con· 
tain a carbohydrate, from which the bacilli cnn form acid, growth 
is at first rapid and vigorous, bnt after a few days the bacilli become 
atypical in appearance, rnry greatly in size, and the majority are 
Grum-negative. 

5. B. aerogcncs capsulatus forms spores on Dorset's egg medium 
and inspissated serum, bnt not on media in which an acid reaction is 
produced. R. edemati'I maligni forms spores less readily in acid 
media. 

6. The presence of·B. aerogenes cctpsulatus and B.edematiamaJ;,gni 
is not necessarily associated with the dHelopment of gas in the 
tissues. 

7. B. edenwtis rrwligni and B. aerogenes capsula.tu.s are essentially 
saprophytes. They have little or no power to multiply in lh·ing 
tissue. In dead tissue they grow rapidly and produce poisonous sub· 
stances, by which the adjacent living tissue is destroyed and ren· 
dered a suitable medium for the furth~r multiplication of these 
bacilli. 
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8. B. tetani was not found in films made from the discharge in 
any one of the six cases of this series in which it was present. 

9. The recognition of R. tetani by purely microscopical methods is 
complicated by the fact that slende1· Gram-positive rods bearing an 
nbsolutely terminal spore may be occasionally found in pure cultures 
of B. edematis mal.ig.ni and B. aerogenes cttptttdatus. l\loreover, pure 
cultures of tetanus bacilli, especially cultures on egg medium~ contain 
many atypical forms. 

10. If broth is inoculated with material from the wound in a case 
of tetanus and incubated under anaerobic conditions, the presence of 
8. tetani can be satisfactorily demonstrated by animal inoculation. 
Such a broth culture should be examined at intervals~ and two or 
three weeks may elapse before B. tetam can be demonstrated. 

11. The presence of B. tetani was demonstrated in the discharge 
from the wounds of two patients who did not develop signs of 
tetanus. Both had received prophylactic injections of antitetnnns 
serum. 

12. The discovery of B. tetani in the wounds of a patient who had 
not developed tetanus would obviously be an indication for· one or 
more prophylactic injections of antitetanic serum. But the practical 
utility of such a procedure is limited by the difficulty and delay 
which attend the bacteriological recognition of this bacillus. Now, 
B. tetani belongs to the same group of anaerobic bacteria as B. aero
genes capsulatus and B. edem,atis ~ign·i. All three probably have 
a common source, and the conditions favor.able to their growth 
within a wound are probably identical. The demonstration of either 
B. edema.tis maligni or B. aerogenes capsulatus is a relatively simple 
matter and does not involve .much delay. The discovery of either 
of these bacilli might with advantage be followed by a prophylactic 
injection of antitetanic serum.-( c. s. B.) 

Kouu:a, J . A., untl T111sT, .M. B. Studies in nonspecific complement fixation. 
Jour. Infe•'t. Dis., .Tnnunry, ]!)113. 

The authors in their studies on rabbit sem make the following 
· conclusions: "Fresh active sera from normal rabbits in doses of 

0.I c. c. showed nonspecific complement fixation with lipoidnl ex
tracts in 5-15 per cent of sera. 

"When these same sera were inactivated by heating them in a 
water bath at 55-56° C. for 30 minutes, complement fixation occurred 
in 38-49 per cent of sera. 

i; With both active and inactivated sera the highest percentage of 
J>Obiti,·e reactions was observed when alcoholic extracts of heart 
muscle reinfot'Ced with cholesterin were used as antigens; alcoholic 
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extracts of syphilitic liver gnve the second highest, and an extra<'l 
of acetone-insoluble lipoids ga,·e the lowest, percentage of positiw 
reactions. 

"With bacterial antigens of staphylococci and colon and typhoid 
bacilli, fresh, active rabbit sera showed some degree of complement 
fixation in 31-42 per cent of instances; when these sera were inac
tivated, positive reactions occurred in 51-62 pe~ cent. 

"The degree of complement fixation with normal rabbit serum and 
lipoidnl and bacterial antigens is usually moderate or slight, as 
about 50-85 per cent of reactions show 50 per cent or less, inhibition 
of hemolysis. 

"The reacting state of a rabbit's serum when the animal is on an 
average diet is usually constant, in that 80 pee cent of our animals 
reacted persistently positively when examined at intervals of th)'('(' 
days to a month. 

"It is to be emphasized that when rabbits are employed for experi· 
mental studies with a view to using their sera for complement-fixation 
tests their sera should be tested one or more times before inoculation. 
prefer:~bly with the particular antigen to be used, and only those 
selected that react negatively." 

In their studies on dog sera they state as follows: " Dog serum in 
both an active or fresh condition and after heating or inactirntion 
is capable of absorbing complement, in a relatively large percents~ 
of instances, with various lipoidal and bacterial antigens. 

"The animals tested were those ordinarily met with in the kennels. 
and while a number of these have or probably had had distemper. 
most of them, tested within a short time after admission, showed no 
evidences of this infection. In this ~ries no differences in comple
ment fixation with the antigens employed were noted between the 
sera of normal dogs and the sera of .those showing the symptoms of 
distemper, and the results J:\ave been ascribed to a process of non
specific complement fixation or absorption. 

"With heated sera from normal dogs it was the exception rather 
than the rule to observe a negative reaction with these antigens, and 
this has had a very important bearing upon the question of comple- · 
ment-fixation tests with dog serum for diagnostic purposes, as in the · 
complement-fixation test for distemper. 

"Among the lipoidal extracts, the highest percentage of positi\"e 1 

reactions occurred with alcoholic extract of human heart reenforced 
with cholesterin; next in the order of yielding positive reactions 
cnme an alcoholic extract of syphilitic liver, while an extract of 
acetone-insoluble lipoids yielded the lowest percentage of positire 
reactions. These relations held with both active and inactivated 
sera, nnd the results are similar to those observed with normal mb· 
bit serum. It would appear that the presence of cholesterin in an 
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extract increases the percentage of positi,·e reactions, ns it undoubt
edly enhances the antigenic sensitiveness of uny tissue extract for 
the syphilis reagin in the Wassermann reaction . 

.. Fresh, active dog serum in dose of 0.05 c. c. yielde<l the highest 
pe('('entage of positive reactions with both lipoidal and bacterial 
antigens, while with doses of 0.2 und 0.4 c. c. of serum no reactions 
occurred with the lipoidul extracts, nnd with the bacterial antigens 
the tendency for complement fixation was greatly reduced. It is 
probable that nati,·e hemolytic complement and antisheep hemolysin 
present in the dog sern were partly responsible for these results and 
obscured lesser degrees of complement absorption. 

·•Heating dog serum at 55° C. for 30 minutes greatly increases 
the tendency toward nonspecific complement fixation, not only with 
lipoidal, but also with the bacterial antigens. The tendency toward 
ahsorption or fixation of complement and the percentage of positive 
re.actions increase with increasing doses of serum, except when OA c. c. 
serum is used, when the tendency somewhat diminishes us a result 
of some degree of a masking of complement fixation by the pres
ence of natural or nonnul antisheep hemolysin in dog serum. 

••The degree or amount of complement absorption with lipoidal 
extracts is usualty moderate or slight, as measured by the method 
employed. 'Vith the cholesterinized alcoholic extract of heart and 
alcoholic extract of syphilitic liYer more complement was absorbed 
than with the extract of acetone-insoluble lipoids; the bacterial anti
gens showed a greater degree of complement absorption inasmuch 
as the reactions were more frequently + + + +and+ + +,than 
++or less."-(R. u. L.) 

Lt1PEB, R. T. Report on the results of the bilharzia mission in Egypt, 1915. 
Jour. Roy. Army lle<l. Corps, July, Au~·ust, September, 1915. 

In this extensive article which came out in three installments the 
author gives an exhaustive account of the discoYery of the interme
diate stage of development in the life cycle of Schi.9tosoma lwmato
bium, the characteristics of these forms, the intermediate hosts, and 
the etiological and hygienic facts connected with the discovery. 
Gastropod molluscs of various species were found to be intermediate 
hosts. 

The intermediate de,·elopment in the life cycle of the fluke was 
found to go through the stages of free-swimming miracidium, sporo
cyst, daughter sporocyst, and cercaria. The last becomes free swim
ming and is the infecti,·e stage. The sporocysts develop in a gas
tropod mollusc and throw off the cercarire into the water in sho,vers. 
The cercarire may infect either through the mucous membrane or 
the skin. 
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The methods of prophylaxis of the disease depend on the destruc
tion of the intermediate host, on the destruction of the miracidium 
and cercaria, and on rendering access to the skin and mucous mem
brane by the cercarire impossible. All these points, besides many 
others, are discussed in this paper.-(a. H. i..) 

BLAKE, F. G. The etiology of rat-bite fever. Jour. Exper. Med., January, 1916. 

As a result of his investigations the author makes the following 
conclusions: 

"1. Rat-bite fever is a specific infectious disease following the bite 
of a rat. It occurs in Asia, Europe, and America. 

" 2. The etiological organism is StreptothrWJ muria ratti, first de
scribed by Schottmiiller in 1914. His observation is confirmed by 
the isolation of an identical streptothrix in the case here reported. 

" 3. Invasion of the blood stream by Strep't<>thm m1um ratti 
occurs in rat-bite fever. 

"4. The case here reported developed a powerful agglutinin for 
S. muris ratti. 

"5. Pathological changes occur in the myocardium, kidneys, lirer. 
and adrenals, showing areas of degeneration and i_nfiltration with 
polynuclear leukocytes, lymphocytes, plasma cells, and endothelial 
cells. 

"G. lnceruti,·e endocarditis may occur in rat-bite fever and be 
caused by the S . muris ratti."-(R. H. L.) 

EYE, BAR, BOBB, Al!1D THROAT. 

E . .T. Gaow, Snri;eon, a.nd G. B. TRIDLE, Paued Assistant Surgeon, United States Sa1'J'. 

DAns, L. J. Ethmoiditia. Its varied effects and their probable prevention; or, 
when fully established, their possible cure. Pennsylvania Med. Jour .. xix, 
No. 3. 

The most frequent conditions affecting the ethmoid structures are: 
( 1) Engorgement of the mucous membrane, temporary or chronic, 
within or surrounding the cells; (2) mechanical irritation, from 
marked variations in atmospheric temperatures, dryness or moisture, 
and from inhalation of chemical irritants; (3) infections, acute or 
chronic; ( 4) hypertrophy or hyperplasia of membranous structures, 
middle turbinates, or any adjacent structures; ( 5) obliteration or 
occlusion of ostia, ducts, or the cells themselves; (6) inflammations, 
active and recurrent, or low grade and continuous; (7) defl~cted or ' 
irregular septa; spurs or ridges; (8) traumatic injuries; (9) adhe
sions from inflammatory processes or accidental excoriations during 
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operation; (10) polypi; (11) bony necrosis; (12) malignancy; (13) 
syphilis; (14) tuberculosis. . 

Treatment.-(1) Constitutional depletion of the lower bowel by 
means of hepatic and 8aline purging, restricted diet, administration 
of 1/1000 gr. atropin e,·ery hour for 10 doses. 

Loral mea.sures.-(1) Application of mild astringents; weak solu
tions of cocain; weak solutions of adrenalin; argyrol, 10 per cent; 
silver nitrate, 1 per cent; menthot 1 gr. to the oz.; normal salt 
solution. (2) Aspiration, irrigations, hyperemia. (3) Employment 
of bacterial vaccines (stock combined vaccines). All local medica
tions are applied directly to the ethmoidal area by means of pledgets 
of cotton. 

SurgiraJ, mea.s-ures.-Conservatism is the best surgical practice. 
Resection of the middle turbinate is frequently needed, but indis
criminate sacrifice of this organ is not to be encouraged, but in 
blocked ethmoiditis the position of the middle turbinate renders it the 
chief interfering factor.-(o. e. T.) 

W1~~ww, J. R. Obatruction of the posterior naaal orUlce (ohoanae). Marylnml 
Med. Jour., lvlll, No. 12. 

This condition if congenital results from developmental anomalies, 
and is characterized by the formation of a partition which most often 
consists of a thin plate of bone; it may be mixed, or entirely mem
branous. 

In the new born, if the obstruction is bilateral, mouth breathing 
must be acquired or asphyxiation occurs. In older children and 
adults, the usual symptoms of obstruction exist, and since there is 
an inability to blow the secretions from the obstructed side, there is 
a constant discharge. 

The only treatment is operati,·e removal of the obstruction as far 
as possible. In children asphyxia can be an~rted by pressure down
ward on the lower jaw and chin, and pulling the tongue forward.
(o. B. T.) 

Hot.YES, E. l\f. The"apace aenae and the labyrinth. Maine Med. Jour .. ,.,, .Xo. 5. 

The sense of position in space is rendered possible by an association 
of several organs, of which the labyrinth is the most important. 
The eyes. the skeleton and muscles, the viscera, and the nerves and 
ganglia leading from them are additional factors. The central 
station is the cerehelh1m. In producing nystagmus the impulses 
from the labyrinth pass through the vestibular nerve to the ventro
caudal nucleus of Deiter, and through the posterior fasiculi, the pons 
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and midbrain, terminating about the nuclei of the third, fourth, and 
eighth craninl nerves, and through these nerves to the ocular muscles. 

Producing nystagmus by chilling the internal ear, if the right arm 
is extended horizontally it deviates downwllrd. The left arm if 
extended horizontally deviates upward. Inclining the head forward 
about 90°, internal ear chilled, both arms will deviate to right, if 
the head is curved backward 90° both arms deviate upward. 

In diseased conditions of a labyrinth the patient tends to fall 
toward the diseased side, and when lying down, lies on the sound 
side. 

Later in labyrinthine disease there is a certain compensation 
established by the other space organs, and the symptoms are less 
marked.-(G. e. T.) 

l\fl_tRPHY, J . W. Acute middle-ear inflammation. Lnncet-Cllnlc, c:s:lv, No. 19. 

This condition is most frequently met with in children before 
the fifteenth year, following nasal or nasopharyngeal conditions 
which lead to an inflammation of the eustachian tube, and an exten
sion to the middle ear. The exanthemata of childhood are often fol· 
lowed by middle-ear disease and most cases of ch1·onic otitis media 
met with in later life date their inception · from such an acute con· 
di ti on. 

Twenty-five per cent of adults show some impairment of hearing~ 
of which 75 per cent is preventable. 

Treatment: Rest in bed, laxatives, dry heat, and in case the nos· 
trils are closed, the use of 1-8000 adrenalin solution. Then irriga
tion with hot water, rendered alkaline by sodium bicarbonate. A 
warm solution of 5 per cent cocain and adrenalin dropped into the 
ear often gives relief. · 

With a bulging drum paracentesis is indicated, and as a local anes· 
thetic equal parts of cocain, menthol, and carbolic acid in a little 
glycerin, applied and allowed to remain in contact with the drum is 
recommended.-(o. n. T.) 

\Yi,:r.Ls, W. A. Vocal strain from a laryngologiat'a standpoint, its causes ud 
prevention. South. Med. Jour., vll, No. 12. 

Vocal strain may be considered as arising from the following four 
kinds of causes: 

1. Excessive use of the voice. 
2. Improper use of the voice. 
3. Disease of the vocal organs. 
4. Systemic conditions. 
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The vocal mechanism comprises three parts: 
1. The lungs, bronchi, and trachea, which act as bellows to supply 

the blast of air. 
2. The larynx, containing the vocal cords, which regulates the 

pitch. 
3. The resonating chambers above and below the cords which rein

force the vibrations and give to the voice its characteristic quality. 
The vocal cords regulate pitch by reason of the attachment to them 
of a number of little muscles, which approximate them as a whole or 
in segments, to vary their thickness and to produce different degrees 
of relaxation and tension. This action is supplemented by a number 
of muscles attached to the outside of the larynx. The injurious effects 
observed from excessive use of the voice are chiefly due to overaction 
of the muscles. The general principles of vocal prevention given by 
the author are: 

(1) To avoid excessive use. (2) To avoid wrong methods of using 
the voice, which can be generally recognized by the fact that they 
require cramped unnatural positions of the throat and are generally 
followed by fatigue. (3) To avoid using the voice when the throat 
is inflamed from a cold. (4) To observe all general hygienic laws. 
(5) To strive by properly directed exercise to strengthen the neuro
muscular mechanism of the voice, and to acquire the art of getting 
the natural effect with the least expenditure of energy.-( a. B. T.) 
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KILITAB.Y KEDICAL WOB.X Di CONSTANTIBOPLE. 

By E. P. Huft', PaBSed Aeslstont Sur~n. United States Novy. 

When, us a cautious local editor· recently observed in writing of 
the first anniversary of the outbreak of war in this country," the shot 
was fired in the Black Sea which forced Turkey to enter the war," 
it found the country well prepared as to military organization. This 
fact was in no way better demonstrated than by a survey of the prep
arations made by the Department of Sanitation, which is under the 
direction of the military organization. r~ong before the beginning 
of hostilities the various military hospitals were prepared for work 
to their full capacity, a complete list was made of all buildings avail
able for hospital purposes, material "·as collected, and all registered 
physicians, surgeons, dentists, nn<l nurses were obliged to report and 
hold themsel ,·es in readiness for instant call. Such was the condi
tion of affairs early in the year (before the arrival of any wounded 
in the city) when, through the kindness of Prof. Dr. Meyer, vice
director of the sanitary department of the district of Constantinople, 
permission was granted to visit the most important hospitals in the 
l'ity. Dr. Meyer, whose specialty is bacteriology, had arrived in Con
stantinople about a year previously, and under his able guidance it 
is soid that some remarkable changes have taken place in the hos
pitals in his district. But be that as it may, the present condition 
of all the hospitals visited was a source of constant surprise and is a 
wonderful improvement over the sad state of affairs which obtained 
here during and after the Balkan wars which has been the subject of 
so many disparaging reports, and when some 20,000 sick and wounded 
had to be hastily provided for in barracks, schools, mosques, and even 
private houses, with unspeakable sanitary conditions and appalling 
mortality. 

In company with Dr. Josef F. Stutzen, of the German Red Cross 
commission, recently arri,·ed in Constantinople, and with Dr. Wifik 
Xahy, Turkish assistant to Dr. l\Ieyer, as guide, the following hos
pitals were visited : 

llii.TiP:E HosPITAL.-This is one of the largest and oldest of the 
military hospitals of the district and is situated about 1 mile beyond 
the city limits of Stamboul near the Top Khane Kapou (Gun Honse 
Gate), the ancient fourth military gate in the great lnn<l walls, 
through which Mohammet II triumphantly entered the city, and just 
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beyond the great cemetery which marks the s.ite of the main encamp
ment of the Turkish hordes during the final siege of the city in H:J:t 
This building was originally a barrucks and was coru;tructed more 
than a century ago by Sultan Mahmoud, who is famous in history 
as the destroyer of the janizarie~. During the Balkan \Yar and until 
rec1>ntly it was employed as a contagious-disease hospital. The 
building is of stone, of two stories. an<l is a hollow quadrangle 
enclosing a large, square central comt. Euch of the four sides con
sists of a series of small wards externally, with several long connected 
corridors facing the com·t and which sen·e not only as a passageway 
but also as additional wards. It has the customary Turkish bath. 
through which all patients must pass on admission, and a mosque 
for the faithful. There is an air of order and cleanliness about the 
place that was entirely unexpected, considering the age of the build
ing and the lack of material which usually accompanies the hasty 
organization of military forces. The beds are of iron but ha,·e no 
springs, the straw mattre~ses being placed on boards laid across the 
frames. This hospital has a capacity of nearly 1,500 patients, about 
half that number being present at the time of visit. There were at 
that time no wounded, and the diseases noted were those usually found 
in the military hospitals here during times of peace. There were no 
cases of cholera here nor of typhoid feYer. Among the medical dis
eases noted were malaria of the tertian type, with marked splenic en· 
largement: relapsing fever, for which salvarsTm was being giYen intra
Yenously (the spirillnm was demonstrated in a laboratory which was 
just being fitted up): dysentery of the bacillary (Shiga) type, there 
being none of the amebic type in the hospital; bilharziosis; numerous 
cases of Aleppo boil, psoriasis, eczema, symmetrical gangrene, etc., 
while in the surgical wards there were noted fractures, cataracts 
(postoperatin~). amputations, hernias. appendicitis (the Mc Burney 
gridiron incision is used wheneYer possible), empyema, osteomyelitis, 
fistula in ano nnd hemorrhoids. bubo. rnricose veins, and one case of 
self-maiming (amputation by a Manser rifle ball of the first two 
fingers of the right hand). This hospital is under the command of 
Col. Dr. Djelal, and he has as his assistants about 15 graduate doctors 
(all officers in the military service) and a number of students of 
medicine. The nursing is done entirely by men, who are detailed 
especially for this work. 

GuMtJSH Su (SILVER WATER) HosPITAL.-This is situated in Pel'll. 
o,·erlooking the Bosphorus. near the Germany Embassy. It is one of 
the most mc<lern of the military hospitals in the city and contains 
beds for about 300 pati<!nts under normal conditions, there being 17-l 
patients under treatment at the time of Yisit. This hospital consists 
of a main building containing the offices, laboratories. and principal 
wards~ and a number of detached buildings containing isolation 



No. 2. REPORTS. 389 

· wards, power house, kitchen, laundry, animal house, etc. It has 
every modern convenience as regards instruments and materials, and 
the chartlcter of the work done is said to be equal to that of many· 
of the first-class hospitals in America. The pathological laboratory 
end X-ray r-00m are particularly well equipped, and the work done 
is excellent, judging from the numerous examples shown. The 
kitchen has the most modern equipment, incJuding six steam cookers 
of 300 Jiters capacity each, steam cookers for soup, tea, and coffee, 
roasting ovens and ranges, while the laundry is fitted with a complete 
set of modern machinery including washers. wringers, ironing ma
chines and steam-heated drying racks. 

The cases seen here were very much like those seen previously in 
}{altepe Hospital, with about the usual proportion of medical and 
surgical cases encountered in a general hospital in peace times. 
Malaria (tertian) seems to be fairly prevalent as evidenced by the 
number of cases, and inquiry as to treatment elicited the fact that 
prophylaxis is used (0.5 gram quinin twice a week), while the method 
of treating the disease consists in the administration of gram doses 
of quinin for a week, followed by a week's intervnl, then a second 
or third course of quinin. They report good success with this 
met.hod. We were also shown severnl cases of blndder bilharziosis, 
the living OYa being demonstrated. 

This hospital is presided o\·er by Prof. Dr. Neschnt-Osmnn, who 
was for some time in the medical service of the German Arnw, and 
who has as his nssistants eight Turkish medical officers, all b~t one 
of whom are in the active military service. .An innovntion here is 
the employment of Turkish women nnrses, three being three, who 
for the past year haYe hnd charge of the operating room and other 
departments. 

Gm, HANEH (HorsE OF RosEs) HosP1TA1 .. -This is by fnr the 
most interesting of all the hospitals in the city. It was formed about 
20 years ago by joining fogether a number of dilapidated build
ings which had been construct€d about 30 years previously as bar
racks, and was remodeled about 5 years ago. It occupies a beau
tiful site in Stamboul on the Sea of Marmora, on Seraglio Point, just 
below St. Sofia. In times of peace it is used as a general hospital for 
men, women, and children, and is the main clinical department of 
the medical school which is situated in Haidar Pasha, across the Bos
phorus. It has numerous lecture and demonstration rooms, and a 
polyclinic for ambulatory patients. In connection also with this hos· 
pital is a postgraduate department for military surgeons and a train
ing school for nurses supervised by a number of Gennan nurses. The 
hospital ordinarily has 450 beds, but at present there are but 125 
patients, the beds having recently been emptied for the reception of 
wounded. The service is kept active, and as far as possible surgical 
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<'ases a re selected, although provision is made for all classes of dis
eases. An interesting feature of this hospital is the method of 

· isolating infectious diseases in small detached buildings of the col
lapsible-portable type, made of composition board. Ea.ch building 
contains two wards, a bath room, a small kitchen, and a laboratory. 
Typhoid fever is kept isolated in these buildings, as well as cholera, 
typhus and smallpox, but none of these diseases were present at 
the time of visit.· 

The equipment of the hospital is most up-to-date; the three-table 
operating room is well fitted with modern sterilizers, etc., the hydro
therapy and thermic-hyperemia rooms are complete, and there is a 
full set of" Zander" machines for active and passive movements. 

X ot the least interesting feature of this hospital is the manufac· 
turing department, where 150 men (principally old or disabled sol· 
diers) are employed in the preparation of first-aid packages, dress· 
ings, medicines, etc., for the field. Here also are prepared the field 
medical and surgical outfits and cotton and gauze dressings. Shell· 
wound dressings are supplied in packages, sealed and sterilized. A 
feature of the field surgical outfit is a celluloid linen thread supplied 
on spools in a convenient glass aseptic container. It was stated that 
this material was cheap, strong, and dependable, and was very satis
factory as a universal suture. As far as possible all medicines are 
supplied in tablet form, packed in small paper-covered rolls of fhe 
tablets each, and suitably labeled as to contents and dosage. The 
pharmaceutical department contains a fair assortment of tablet-mak
ing machines, drying ovens, etc. 

The first-aid packages relSembl<~ to some extent those 11sed in our 
service. A rolled bandage 3 meters in length has attached to it 
near one end, by machine stitching. a small pad of gauze-covered cot
ton ( it was explained that formerly only gauze was used for this pad. 
but the present scarcity of this article has rendered the substitution of 
cotton necessary); to the center of the first pad a second and simi· 
Jar pad is attached by means of a 8hort thread, this being intended for 
the dressing of the secondary wound. This dressing is then rolled, a 
pencil mark indicating the end to be grasped when unrolling, as only 
about 15 per cent of the Turkish soldiers are able to read the nccom· 
panying directions, which are, of course, printed in the Turkish lan
guage. The roll is then wrapped in waxed paper, the sheet of direc
tions applied, then a second wrapping of the waxed paper (this to 
be used as a waterproof covering after the dressing is applied), and 
finnlly a muslin co,·er, tied by a string and elated. The pads are dyed 
pink in orde1· to make them more easily recogllizable. The complete 
packages are finally compressed into a small space by means of screw 
and hydraulic presses (and, in fact, all dressings are so treated before 
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being sent out), and are sterilized by steam. Eight thousand of these 
first-aid packages are turned out daily, as well as a proportionate 
number of other dressings. Starch and plaster bandages are also 
prepared here, the latter being rolled by hand and then packed into 
old petroleum tins which are sealed for shipment to the interior. 

Another department of this hospital is the vaccine laboratory, 
where antityphoid and anticholera vaccines are prepared for the 
army. This building was not yet completed, and but little work 
was being done at the time. The processes were not demonstrated, 
but several liters of prepared ,·accines were shown, in sealed bottles 
of from 200 to 500 cubic centimeters capacity each. This is a new 
industry in Turkey, and the methods are said to be somewhat crude 
as yet, but excellent results have been obtained \Vith the minimum 
showing as to accidents. 

This hospital is under the direction of Prof. Dr. Wiesing Pasha, 
who for the past 12 or 13 years has been connected with the teaching 
staff of the military medical sehool here. He is a military surgeon of, 
it is said, unusual experience and ability and has recently completed 
a hook on ••War Experiences., (Kriegserfahrungen), which deals 
exhausti ,·ely with the effects of rifle fire as observed during the 
Balkan \Var. He demonstrated to us a number of cases of osteo
plastic surgery (one of his specialties), showing excellent results from 
the transplantation of bone from the cadaver. He also showed a 
number of cases of fracture repaired by means of aluminum nails 
which were giving good results. He has four assistants at present 
!Turkish medical officers) and is also being assisted to some extent 
by the German Red Cross commission, which has just arrived in 
Constantinople. The nursing staff consists of several German women 
nurses. 

A few months later another visit was made to this hospital, this 
being some weeks after the wounded began to arrive in the city from 
the Dardanelles. A.t this time there were about 500 patients under 
treatment, including 8 English prisoners who had been captured a 
short time previously from the E-15 which was destroyed by Turkish 
gunfire at the Dardanelles. These men were only slightly wounded 
while escaping and swimming ashore from the damaged submarine, 
and they seemed to be very comfortable and in cheerful spirits. One 
of the number was at that time isolated with typhus, of which there 
were several cases in the hospital, but it is said that he later recovered 
and that all were sent to the interior of Asia Minor. The patients 
seen here at this time comprised the more seriously wounded, they 
haring been sent to this hospital on account of its close proximity to 
the landing (to a•oid·undue transportation), and also on account of 
the better equipment at this ho~pital and the larger and more 
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experienced staff of surgeons (mostly German). Many severe com
pound fractures were noted, but the greater proportion of the wounds 
were of the body cavities. 

On January 6 a visit was made to the medical school and hospitals 
at Haidar Pasha, on the Asiatic side of the Bosphorus, opposite 
Stamboul. The largest of the permanently equipped hospitals of 
Turkey is located here and is devoted exclusively to military uses. 
It has a normal capacity of 1,200 beds, but at the time of my ,·isit 
had relatively few patients, one of these being a R~ian prisoner. 
a sailor picked up in the Black Sea and one of the few survivors , 
from one of the Russian vessels sunk early in the war. 

This hospital, like the one at Maltepe, is a large hollow-sqnm 
building inclosing a central court. It is two stories in height. with 
basement, the wards being arranged on the outer sides, with a long 
corridor facing the court. It has an equipment corresponding to that 
of the other hospitals visited, and the class of diseases under treat· 
ment was about the same. A great many cases of malaria were noted. 
with a large percentage of marked splenic enlargement. There was. 
apparently, a lnrge proportion of inguinal hernias, all but one Call' 

being right sided; also a large number of cases of hemorrhoids an,\ 
fecal fistula. 

An interesting case shown was one diagnosed as general eczema. 
said to be the result of contaminated ,·accine virus. It was stated 
thnt the case resembled smallpox v~ry closely at first and was kept 
isolated, but at the time of visit it was in a general \vard, although 
the marking of the face was still very distinct. Numerous cases of 
skin infection invoh-ing the scalp were noted, these resulting in more 
or less complete baldness. The nature of these infections was not 
ascertained. Pneumonia, bronchitis, pleurisy, pericarditis, emphy· 
semn, etc., were apparently prevalent, which confirms the generally 
accepted opinion as to the effect on the health of the climate of thi5 
country: but no cases of rheumatism were noted nor any of tuber· 
culosis, although the latter disease is widespread in Turkey. It is 
not known that there are any special hospitals for tuberculosis, but 
it is known that patients are frequently returned to their families 
when ill with this disease. N nmerous cases of syphilis were seen. 
this disease being very prevalent here, especially so among th~ 
soldiers, in spite of the rather severe law forbidding public women 
to entertain the Turkish enlisted men. In the interior of the country. 
however, whole families are infected innocently with syphilis as a 
result of ignorance and poor hygienic surroundings, and this fact. 
combined with lack of treatment, may account for the signs of 
tertiary lesions so prevalent on the streets in Otherwise respectable
looking peasant people of both sexes. 
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This hospital bas a detached modern surgical pavilion with operat
ing room, two small wards, etc., but this is in no way connected with 
the main building. It has two operating tables and is apparently 
well equipped. It is presided over by a German nurse with American 
training (Beth Israel Hospital, New York), and she is the only 
woman nurse in the hospital. ·· 

The hospital is commanded by Col. Dr. Hilmi Bey, who explained 
that he had at one time been a student of the great Charcot. His 
specialty of course is neurology. His staff consists of about 15 Turll
ish medical officers. 

Near the Haidar Pasha Hospital and in a very prominent position 
orerlooking the Bosphorus is the imposing landmark, the Govern
ment Medical School and attached clinical departments. This is a 
modern stone and concrete building of three stories completed some 
eight years ago, and comprises both the civilian and military schools 
of Turkey, with a capacity of 800 students-300 military (army an<}. 
navy) and 500 civil. The building is of the usual quadrilateral type 
inclosing a large court. The basement is devoted to the kitchens, 
mess halls, furnace rooms, etc., while the second floor is occupied 
largely by the dormitories. The usual Turkish bath is in a semi
detached building. The third floor is given over entirely to the 
laboratories, class and lecture rooms, and is the most interesting part 
of the institution. The fittings, instruments, and models so far as 
could be observed are entirely of German manufacture, and the sys
tem of instruction is patterned after the German. The list of scien
tific instruments, etc., is apparently complete in every detail, and if 
one could judge from the excellent character of the large number of 
pathological and anatomical specimens displayed in the museum, the 
character of at least the laboratory work done is of the very first 
clas<>. The dissecting room is the largest I have ever seen; it is light 
and well ventilated, contains about 25 marble-top tables, and is as 
neat and well fitted up as any operating room. The ceilings of all 
the rooms are immensely high, and the rooms so enormous that the 
steam heaters scattered through the building seem entirely inadequate 
for heating purposes, although the military authorities plan to put 
in 500 beds in case of necessity. 

The course in medicine comprises five years' studies (including 
clinical work), is open to both Mohammedans and Christians, and 
seems very popular. As in all the other higher schools in Turkey, 
there is no charge for tuition, and in the medical school, as well as in 
the other professional schools of the city, students who nre intended 
for Government service, with a certain number of other students, 
receive not only tuition, but board, lodging, and clothing from the 
!-ehool. Unfortunately, the classes han been discontinued on account 
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of the war, the students having been distributed to the various hospi
tals and army corps. 

The medical school is under the command of Prof. Dr. Zia Nouri 
Bey, who was very kind in showing every detail of the institution. 

The clinical department occupies a building of modern type acr0$ 1 

the street from the medical school. This is devoted to the treatment 
of all classes of patients and diseases, but at present it is being reserTed 
for military purposes. It has a capacity of about 100 beds and is , 
well equipped for the practice and teaching of the various specialties. 
The operating amphitheater is modern and spacious, and is well 
equipped with all the latest instruments and appliances. A hand
worked elevator communicates with the floor above, where the surgi
cal patients are cared for. There are two trained nurses in the oper
ating room, -one Danish and the other German. About a dozen Ger· 
man nurses ·are attached to this hospital. There is also a training 
school for women, three months of theoretical and two years of prac· 
tical work. Thirty or more pupils oompleted their course of instrnc· 
tion last year. 

NAYAL HOSPI'fAL.-On March 28 a visit was made to the Hospital 
of the Marine which is situated near the Admiralty in Kassim Pasha, 
a suburb of Galata, on the Golden Horn. Kassim Pasha is the princi
pal naval base in Constantinople and surrounds a small bay in the 
Golden Horn near where, during the siege of 1453, the Turkish ships 
were again floated after having been brought overland across the 
Galata Peninsula from a point on the Bosphorus near where the im-
perial palace of Dolmabaghcheh now stands. : 

The hospital buildings occupy a site on a promontory overlooking I 

the water, and it is an ideal location for a hospital. The main build- i 

ing is quite old (probably a hundred years) and was formerly used 
as a pri£on and Inter as a military school. To the main, two-storied 
building have been added several modern pavilions, the one to the 
east being unusually well equipped as a surgical pavilion. The 
upper and lower floors of this latter building are occupied, respec· 
tively, by clean and septic surgical cases, and each floor, while com· 
plete in itself, has a. large, well-lighted operating room with two 
tables and a most complete modern equipment. 

This hospital has 250 available beds, with 235 patients at the 
present date. The capacity of the hospital is 400 beds. 

Connected with the hospital is a scientific labordory where the 
analytical work for the entire fleet is carried on. It is a well-planned 
building of one story, well lighted, one-half being devoted to chem· 
istry and the other half to bacteriology. Here .are prepared all sera 
and vaccines used by the navy, including typhoid, cholera, gonococcus, 
and dysentery vaccines. The animal houses are connected with this 
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building,· there being on band an abundant supply of guinea-pigs, 
rabbits, etc. This department is under the direction of Dr. Omer 
Fuad Bey, inspector general of the Imperial Ottoman Marine Health 
Sen;ce, who very kindly gave a complete demonstration of the 
equipment. 

At the time of the visit there was nothing of especial n()te among 
the patients, the diseases, both medical and surgical, being those 
ordinarily met with in a naval service in peace times, as up to this 
date no naval encounters had occurred t.o increase the percentage of 
wounded. 

0rHER HOSPITALS.-In addition t.o the already described regularly 
equipped·military hospitals there may be added to the list provided 
for sick and wounded soldiers the various national ho~pitals, the 
German, Austrian, Italian, Russian, Greek, Armenian, Jewish, 
French, and English. The last two have come under the manage
ment of the American Red Cross Society, and while offering only 
150 beds together, are finely equipped and thoroughly up-to-date 
and were already made use of early in the war by sick soldiers sent 
in from the various garrisons in and about the capital. 

E1£EROENCY 1'lILITARY HOSPITALS IN CoNsTANTI:SOPLE.-At the com
mencement of the present 'var it was stated by the Turkish authori
ties that there were in Constantinople 12,000 beds immediately 
arailable for military uses. This would seem a just estimate, judg
ing from the number of regularly equipped hospitals and the aYerage 
capacity of those visited, there being a total of about 15 hospitals 
under the management of the military and Red Crescent organiza
tions. However, this by no means exhausted the resources of the 
city, as the numerous enormous barracks required but little trans
fonnation to convert them into fair emergency hospitals, while the 
rarious Government schools added another large quota of beds with 
surroundings even more favorable than those of the barracks. In 
addition to the above, numerous schools and other buildings belong
ing to the belligerent nations ha Ye been occupied by the Red Crescent 
organization, with the result that there were early made available a 
rery large JlUmber of beds, amounting to some 50~000 as a conserrn
the estimate. 

'lbe capacity of the hospitals in the interior of the country is 
unknown, but it must be considerable if one may judge from the 
large number of patients~ largely convalescents, who have been 
shipped out of the city to the interior in order to bette1· permit them 
to recuperate, either in other hospitals or at their own homes, before 
returning to the front. The result of this policy has been that the 
service in the hospitals of Constantinople has been kept wry acti Ye, 
the greatest possible number of beds always being kept available 
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for emergencies; and this constant changing has resulted in vastly 
increasing the capacity of each hospital for the entire period since 
the wounded began to arrive in the city. Fortunately the sick rate 
from disease has been practically nil, so that the number of patients 
treated represents the wounded only. At this stage it is impossible 
to get even an official hint as to the total number of wounded that 
have been treated in Constantinopl~, but a conservative estimate 
would put it at well over 100,000. It is not known just how many 
hospitals there are at the Dardanelles and at other points on the 
Sea of Marmora, but it is probable that the vast majority of patients 
sooner or later reach the capital, either for treatment or fqr further 
transportation into the interior, and this is evidenced somewhat by 
the promptness with which the wounded begin to arrive in the dty 
after any reported engagement. 

Following the first important engagement at the Dardanelles, on 
April 25 to 27, active preparations were maae in the city for the re· 
ception of the wounded. The first transport bearing wounded ar· 
rived on Friday morning, April 30, and they have continued to ar· 
rive at varying intervals ever since. Some six or eight large and 
small transports disembarked at Constantinople and Haidar Pasha, 
across the Bosphorus, during the first four days in May, and up to 
May 4 it was estimated that about 10,000 wounded had been landed. 
The more serious of the wounded were removed to Gul Haneh and 
other near-by, well-established military hospitals, while the 10&5 se· 
verely wounded were sent to the various foreign hospitals and the 
newly established hospitals of Galata Sarai School (where some 500 
beds were then filled) and the Harbie Military School, in Nichan· 
tache, where about 900 beds were filled. Then rapidly followed the 
opening of Matchka Barracks, Tash-Kishla Barracks, the numerous 
smaller schools, etc. 

The fortunate absence of any extensive epidemics among the army 
and civil population of the city has rendered the task of caring for 
the wounded a comparatively easy one, but one is immediately struck 
by the marked improvement over the condition of things which 
existed in Constantinople during the Balkan wars, when many pri
vate houses and nearly all the mosques were used as camps for refugees 
und as hospitals for the cholera patients, who died by the thousands, 
in many cases wholly unattended. Even the much-scarred and his
toric old pile of Santa Sofia had another chapter added to its tragic 
history in having its floors and corridors covered with cholera 
patients who were practically uncared for and many of whom died 
lying in-their own filth. The Balkan wars proved an education which 
the participants all profited by, and one must give the Turks full 
credit for the remarkable progress they have since made and for their 
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present excellent organization and successful military operations, and 
especially for their present care of the wounded and humane treat
ment of belligerents which makes e,·en their Christian opponents 
wonder. · · 

The list of emergency· hospitals is a long one, but most of them 
are unimportant in so far as numbers of patients are concerned. 
Data are not at Jiand for a complete list, nor for o. description of 
any but the two followi~g, which are the largest and best known 
of them all. 

IIARBIE HosPITAL.-This is situated in Nichantache, beyond Pera~ 
and is the military (cavalry) school and barracks of the sume name. 
It is a huge two-story building, some 300 feet deep by 900 feet in 
length, and was hastily converted into a hospital on May 1, after 
about three hours' notice, by the reception of 600 wounded. It has 
a capacity of about 3,000 bed~. It has the customary central court, 
partially paved, containing a central fountain and nume1·ous trees. 
The corridors face the court, with the large and numerous wards 
upon the outside. As a barracks the building is unusually well fitted 
and sanitary, and contains a pharmacy and a small one-table operat
ing room with adjoining dressing room which is made to serve the 
needs of the entire hospital. 

At the beginning of the work here the medical staff consisted of 
about a dozen Turkish, Greek, and Armenian civilian practitioners 
who were hurriedly called into service and later commissioned and 
uniformed as officers in the army. The surgical staff consisted of 
three members (including the writer), who devoted their time ex
clusively to operative procedures. The nursing staff consisted of 
three trained and about two dozen volunteer nurses (American, Ger
man, Turkish, Greek, and Armenian) who did faithful and excellent 
work. 

With the increase in number of patients many German medical 
officers from the ships in the harbor joined the staff; the nursing 
force was put under the superintendence of the two daughters of 
Leman von Sanders Pasha; a number of German Red Cross doctors 
and nurses arrived, and at present the hospital is practically man
aged by the Germans in so far as the medical and surgical work is 
concerned. Dr. Chakir Bey is in command of the hospital and he 
deserves much credit for his able management. 

The number of patients treated here has been enormous. For some 
time the entire 3,000 beds were occupied by wounded. About 100 
British and French prisoners were for a time under treatment in this 
hospital, but they have now been removed to Tash-Kishla. On 
May 3, two days after the hospital opened, the writer and his wife 
proffered their services to the management and were gladly welcomed 
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as members of the staff. While our work here proved of brief dura· 
tion it was intensely interesting and valuable from many standpoints. 

TAsH-KisHLA · (STONE BARRACKS) Host'ITAL.-This is a large 
quadrangular stone building, with the usual central court and foun· 
tain, etc., near Taxim Garden, in Pera, and acros.s the street from the 
model little Austrian hospital. It was built many years ago as a 
barracks and is rather poorly constructed for hospital purposes, be
ing originally planned with numerous gun racks and with no pro
vision for beds, having instead platforms on all sides of the room 
raised about 8 inches from the floor, upon which the beds now 
stand. This building was occupied as a hospital during the Balkan ' 
war when some e:-tcellent work was done among both wounded and ' 
cholera patients, as reported by Mnj. Ford, United States Army, who 
was a worker here at that time. 

This hospital was also opened hurriedly the latter part of May, but 
unlike Harbie, was and still is under military control and hence 
lacked the advantages of the better organization and abundant sup· 
plies which characterize the hospitals under Red Crescent manage
ment. It has a capacity of about 2,000 patients and is under the 
command of Col. Dr. Zudti Bey, of the Turkish Army. 

During the Balkan War a small detached laundry was built in con· 
nection with the hospital, but this has always proved inadequate for 
the needs of the place and the result has often been a pitiable lack 
of linen for both beds and patients. The commissary department is 
primitive but adequate, the kitchen containing several built-in brick 
ranges with huge iron caldrons. The usual Turkish bath is sufli· 
ciently large for its kind, but is situated at such a great distance, in 
a detached building reached through the basement, that it is useless I 

except for patients who are well enough to leave the hospital. 
Recognizing here a greater than usual need of services and ma· 

terials, and at the request of the hospital management and the earnest 
solicitation of many members of the American colony who were 
desirous of contributing their services and material donations under 
the direct guidance of an American doctor, the writer and his wife 
began work in Tash-Kishla on May 24. Two wards on the ground 
floor, with a total of about 125 beds, were placed under our exclusire 
care by the director. The prospect was indeed disheartening, and 
but for the help of the enthusiastic and generous Americans who came 
to our ns.sistance in considerable numbers, the task would ha,·e been 
impossible. The wards were dark and gloomy and from long disuse 
were covered with an accumulation of dust and cobwebs that only 
whitewash and paint eventually succeeded in obliterating; many 
windows were broken, the water-closet (open, Turkish style) was 
filthy, and, owing to lack of doors, filled the place with odors; the 
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corridors were constantly wet with water tracked from the toilets; 
and, to crown all, there was no place except a small filthy room, then 
being used as a barber shop, which could be used as an operating 
room or dressing station. 

However, the work of renovating went ahead with a rush. The 
small room was cleaned out and whitewashed, and later a muslin 
lining was tacked over the rotten. and dusty ceiling; tables, chairs, 
basins, instruments, and dressings were collected, an oil stove and 
supply of kerosene were donated by the Standard Oil Co., the wards 
and toilets were cleaned out and dried, and a much-needed change 
of linen secured. Within a short time many minor operations had 
been done, all wounds examined and dressed, and the patients made 
so comfortable that long lines waited outside the dressing room that 
they might the sooner again go through the operation of having their 
wounds redressed and rebandaged. The Turk patient is peculiar in 
that he wants constantly to be examining his wound to note its 
progress and will often surreptitiously loosen or remove the dressing 
in order to have a better view of it; but when it is remembered that 
many of these poor fellows had had but one dressing and no baths or 
change of linen during the entire 17 days since the battle in which 
they had been wounded, their apparent lack of patience is not to be 
wondered at. 

Two similar wards on the upper floor had been placed under the 
charge of Madam Ponfili, an American lady, now the wife of one of 
the Austrian embassy staff, and these were undergoing a like trans
formation as a result of the generosity of the Austrian ambassador 
and various members of the colony. Still other wards were being 
conducted by the Germans and Dutch, while Turkish and Greek doc
tors were looking after the greater number of patients on the ground 
floor, being assisted by two Turkish young ladies and some Austrian 
sisters. 

Our work apparently gave such satisfaction that the director soon 
requested that we take over one-half of the entire lower floor, with a 
total of about 500 beds. This, however, appeared impractical until 
early in June, when the American ambassador, accompanied by a 
contingent of Red Cross from Beirut, who were in the city waiting 
for an opportunity to assist the Turks, called to inspect our work. 
The writer suggested to the ambassador the desirability of taking 
Gver the larger work and again requested that the Red Cross furnish 
some assistance, which had hitherto been denied us. The ambassador 
considered the plan favorably and proposed communicating with 
the chief of the sanitary department, Suleiman Neuman Pasha, and 
offering the services of the Red Cross at Tash-Kishla. This offer was 
accepted, and our forces were augmented by the addition of two doc-
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- tors and four trained nurses from the American mismonary college at 
Beirut. It was then decided to expend a considerable amount of Red 
Cross money in cleaning and fitting up the place, and, with the assist
ance of a squad of men from the U. S. S. Scarpion, the beds, wards, 
nnd corridors were soon renovated with soap and water, paint, and 
whitewash. The hospital authorities agreed to supply the food~ ordi
nary bedding, and unskilled service, while the rest of the equipment 
and the surgical treatment were Slipplied by the Red Cross. A sepa
rate bathing establishment and a separate laundry were Inter inaugu
rated. to insure cleanliness and an adequate supply of linen, clean 
bandages, etc. 

Unfortunately, increased restrictions on board the ship soon termi
nat~d the writer's hospital service, but reports indicate that the work 
in the American section at Tnsh-Kishla has gone steadily on, and 
that a great amount of good has been accomplished. A number of 
missionary doctors have from time to time assisted in the work, and, 
while the staff has been constantly changing, the work has appar
ently been highly satisfactory to both the patients and the Turkish 
authorities. 

At present there are nearly a hundred English and French pris
oners under treatment in this hospital, but they are very closely 
guarded, and foreigners are not permitted to come in contact with 
them. 

0 
... 
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PREFACE. 

The publication and issue of a quarterly bulletin by the Bureau of 
~fedicine and Surgery contemplates the timely distribution of such 
information as is deemed of value to the medical officers and the 
Hospital Corps in the performance of their duties and with the ulti
mate object that both shall continue to advance in proficiency in 
respect to all of their responsibilities. 

It is proposed that the Naval Medical Bulletin shall embody mat
ters relating to hygiepe, tropical and preventive medicine, pathology, 
laboratory suggestions, chemistry and pharmacy, advanced thera
peutics, surgery, medical department organization for battle, and all 
other matters of more or less professional interest and importance 
under the. conditions peculiar to the service and pertainmg to the 
physical welfare of the naval personnel. 
It is believed that the corps as a whole should profit, to the good of 

the se1·vice, out of the experience and observntions of the individual. 
There are many excellent special reports and not('S l><'yond the scope 
of my annual report being sent in from stations and ships, and by 
communicating the information they contain (either in their entirety 
or in part as extracts) throughout the service, not .only will they be 
employed to some purpose as merited, but all medical officers will 
thus be brought into closer profcssionnl intercourse and be offered a 
means to keep abreast of the times. 

Reviews of advances in medical sciences of special professional 
interest to.the service, as published in foreign and home journals, will 
be given particular attention. While certain medical officers will 
regularly contribute to this work, it is urged that all others cooperate 
by submitting such abstracts from the literature as they may at any 
time deem appropriate. 

Information received from all sources will be used, and the bureau 
extends an invitation to medical officers to prepare and forward, with 
a ,·iew to publication, contributions on subjects relnting to the pro
fe.55ion in any of its allied branches. But it is to be understood that 
the bureau does not necessarily undertake to in<lorse all views and 
opinions expressed in these pages. 

w. c. BRAISTED, 

Sur9eon General, United Strifes .Vavy. 
vu 
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SPECIAL ARTICLES. 

A COlfTRIBUTIOlf TO THE STUDY OF ARTIFICIAL ILLUlUlll'ATIOB.' 

By J. D. G.t.TEWOOD, Medical Director, United States N&'l"'J'. 

There is no more sublime passage in literature than that found in 
the Biblical account of creation: "And God said, Let there be light; 
and there was light." 

In that statement of the birth of light one finds material for the 
construction of a picture of wonder as a radiant flood of energy 
sweeps away the barriers of absolute darkness----of continuous night
and brings into existence the very first day of a world in chaos. 

And in that record of the birth of light as on the very first day, 
man finds something closely in accord with such dim appreciation 
as he may have of the eternal fitness of things. To him who is so 
helpless, whether in the darkness of ignorance or in that darkness 
which is the absence of light as a physical agent, there is appeal in the 
thought that even in the work of creating a world the first require~ 
ment was light. He knows the primary requirement in all of his 
own work to be that same essential. From his own b~ginning he 
has been stumbling in the darkness of ignorance, struggling to make 
some agreement between ideals and realities, and in that struggle he 
has gathered, often in a haphazard way, a little luminous material 
with which he has now begun to build a shining temple of science; 
and in his daily mechanical work he has awaited the dawn
the coming of the light-for permission to till the soil and to 
gather the fruits of his labor. Through the time of his existence he 
has been in darkness as a child afraid to take a step, and night, with
out his own contrivances, would necessarily be a period of resting 
helplessness. It would seem as though nature had imposed upon 
man the obligation of general inactivity during half the hours of 
his life-the primitive obligation to lay himself down as the curtain 

'B.elld tn Sec. VIII of The Second Pan Ame:-lcan Sclentl6c Conveae, Dec. 27, 1915-Jan.. 8, 
1918. Waahlngton. D. c. 
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of night descended and to await the dawn-the coming of that light 
which in the beginning was divided from the darkness and called day. 

But man, in his restless ability to alter his surroundings, has never 
been satisfied with the testrictions imposed by such a division. Light 
gins liberty of action, precision of movement, and increased social 
opportunity ; and the ability to provid& light leads to a greater sense 
of security and a higher appreciation by man of his own intelligence 
and his own power to contend against natural limitations. He is the 
reasoning animal, and much of his reasoning is devoted to the fur. 
therance of his own inclinations. He struggles for freedom, but 
always finds he has to live under natural laws. He fights for liberty 
and he pays for everything he gains. Yet, in it all he lives by his 
visions-by the things that he sees. 

In his struggle his career has been marked by the burning candle~ 
burning at one or at both ends, and by the burning midnight oil. 
While to-day, having observed the shattering of darkness by the light
ning's stroke, he has harnessed the lightning itself, and has driven it 
with all its splendor into his home, his school, his counting house, and 
his laboratory. 

Man reaches into the darkness with shining fingers constructed by 
himself and finds the distant ship making its way over the dark 
waters, or with shortened and slender figures of light he touches the 
printed page and reflects into the mind of the scholar the thoughts 
of the world. 

Yes, man has become the intellectual animal and has even learned 
to love mental activity for its own sake. He makes theories to 
account for the phenomena around him and becomes so intense in his 
affection for those same theories, or beliefs, that they are his intel
lectual children, for whose welfare he would suffer martyrdom itself. 

And man·has so learned to admire what he calls knowledge that he 
insists upon its general diffusion. He invented written language and 
he invented the art of printing, and has so improved its methods that 
the leaves of books threaten to become as common as the leaves of 
the trees of which so many are sacrificed each year to make those very 
pages that, under a compulsory system of education, the young are 
required in day and night schools to scan laboriously for hours at a 
time, pages often printed in small type and viewed with straining 
eyes under poor illumination and through concave or compound 
glasses. Newspapers and books have caused an enormous increase in 
the number of oculists and have caused the saddle to be placed upon 
many a nose. While man seeks freedom he places his own eyes in 
harness and at the same time often gives rein to minds made wild by 
the whip of that little knowledge which is a dangerous thing. In· 
deed, it sometimes seems that whenever masses of mankind are lifted 
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or lift themselves above the primitive plane there is damage, which is 
generally excessive along some line. 

Certainly the very intense and general effort of mankind to live in 
the light of such know ledge as comes from the prolonged drilling of 
each generation in the near work required for the study of many 
thousands of printed pages has involved a damage to eyes that is very 
much in evidence. Some of this damage is undoubtedly inseparable 
from the near work itself, especially when it is forced on children 
under 1 years of age. But, on the other hand, not a little of it accrues 
from the use of small type and from faulty methods of study, includ
ing improper illumination of schools and homes, both natural illumi
nation and artificial illumination. Certainly there is a lamentable 
lack of legislation on the part of the State in regard to proper paper 
and type in the making and printing of the books its citizens are 
required to read. Then, too, many a youth ;pends delightful hours 
trying his eyes with the very small type generally found associated 
with the cheap paper of the dime novel or even of many low-priced 
editions of standard or classic works. And this reading is often done 
in the home at night with the aid .of a flickering or an improperly 
placed light that may eveQ be of such little power that the small 
type has to be brought closer than should be necessary for recogni
tion, an approximation that facilitates in increased degree that de
fonnation of the eyes which is the condition of myopia. 

The most interesting part of this entire situation is the fact that 
few seem to give attention to the abuse of the most \'aluable special 
sense man possesses. Fathers and mothers, who are the guardians of 
the home, and even the administrators of a number of pla·ces of learn
ing, often, or generally, seem quite unaware of their responsibilities 
in this connection. They seem to be unaware of the tremendous strain 
to which eyes are subjected by the requirements of our boasted civili
zation. They do know the humiliation illiteracy entails. and, there
fore, the more studious their children are under any condition, the 
greater is the parental pride. 

Is it not strange that, while one hears of numerous societies and 
a&>eiations formed for the purpose of disseminating information on 
such subjects as fresh air, exercise,. diet, pure food, pui·e water, the 
white plague, the red plague, and a host of others, one fails to find 
public interest so expressed in· illumination, in those measures so 
clearly necessary in the homes and schoolrooms of the people for the 
preservation of the sight of a nation? There is a degree of examina
tion and consideration in some public schools, and of course there is 
the important medical effort in prophylaxis in relation to that blind
ing ophthalmia of the new-born, but those minds that are working in 
the direction of meeting the physiological requirements of the eyes 
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of the people in relation to near work find a lack of interest on the 
part of the people themselYes-the need of a certain degree of educa
tion it has been difficult to secure. However, there are signs of an 
awakening, and one might now predict that the time is coming ~hen 
at least the sleeping porch will not be more common than properly 
lighted rooms devoted to near work. One might even predict that 
the time will come when the illuminating engineer with the illumi
nation photometer will be as freely available for the homes of the 
people, and will be regarded as quite as necessary for the prevention 
of damage, as the health officer is to-day. 

The idea the average individual has of the eye is quite interesting. 
At various times he has had some foreign body in the eye, or under 
the lid, and the result has led him to the conclusion that the eye is a 
very delicate organ. The thought generally stops there, confined in • 
its relation to foreign Godies or injuries. If he thinks of the eye in 
any other way it is usually as some kind of a wonderful optical in
strument, that in his own case is constructed to meet all possible 
requirements except looking at the sun or seeing in the dark. It~ 
he thinks, such an obedient, willing, and capable servant that" seeing 
is believing," and yet, at the same time, it is such a delicate organ 
that it gives immediate warning of any injury it sustains or is sus
taining. And ordinarily such ideas seem to control the individual 
until some deterioration in function is observed by himself or his 
guardian. It seeIUs that the millions of glasses straddling the mil· 
lions of young noses are regarded. as an expression of either so much 
una vQidable misfortune or as merely an indication of price paid for 
knowledge acquired. And unfortunately to a certain extent that is 
true, but only to a certain extent. 

It is not necessary, or even advisable, so far as the purposes of this 
article are concerned to indulge in any attempt to describe the eye 
and its connections. It does seem proper to recall certain things in 
relation to the eye that have importa.nt relation to artificial illumi· 
nation and near work. In such connection is the fact that the human 
being is born hypermetropic, or with the eyeball so short that parallel 
rays come to a focus not on but behind the retina. It is only as the 
eyes develop and as they are used that they generally come t.o their 
own, and perhaps the majority do not acquire full elongation until 
14 or 15 years of age. But some· eyes eventually go beyond, or 
develop myopia, the antero-posterior diameter becoming too great, 
as they are converged on too much near work and pressed by the very 
muscles that give them monment. It is noticeable, however, that the 
eft'ects of such pressure are only apparent on some eyes, that they 
appear in youth, or at a time when considerable demands are made 
upon the eye in the way of near work, and that in such acquired 
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myopia there is oft.en a degree of predisposition depending upon 
anatomical peculiarities apt to be inherited, as the children of near
sighted parents show a greater tendency to become myopic. 

Thus, at the United States Naval Academy it appears that the 
eye troubles a~ociated with eye strain are in general the cases of 
hypermetropia, which are in those eyes that have never developed, 
and which: requiring muscular effort of accommodation even for. 
distant objects, appear most frequently at sick calls complaining of 
the pain incident to the additional accommodation required for near 
work; and the cases of myopia which get along often without coming 
to sick calls, but which are disclosed at the examinations to which the 
personnel is regularly subjected. 

In considering these cases in relation to illumination it is quite 
erident that hyperopia, such as is found at the Naval Academy, is 
not produced by near work but is traceable to arrested de,elopment 
of the eye. However, good illumination is required by such cases, 
because, for instance, if the illumination is insufficient the work· has 
to be brought nearer to the eye, and the accommodative strain, al
ready greatly taxed, becomes to that extent so much the greater. · 
But in myopia there is a direct causative relation between the condi
tion and the near work itself. Cases of myopia would appear in 
number even if the student's life were passed under no other light 
than that of day. Yet, it is certain that nearer work~ such as is re
quired by insufficient illumination, accentuates results in those pre
disposed to myopia and in a certain number of cases produces it in 
those who would otherwise have remained free. Nevertheless, the 
myope finds in the near work itself the chief exciting cause which is 
operating in cases of progressive myopia upon eyeballs predisposed 
to elongation. Therefore, it seems quite clear that, so long as hy
permetropia is congenital and the myopic eyeball is very generally 
produced by the intense near work itself, no system of artificial 
illumination can keep a school free from such defects. If the 
hyperope is not to be found at a naval school he will have to be ex
cluded at the physical examination for admission; and for the 
myope to be much more rarely found there not only is proper illumi
nation required, but also a very careful exclusion by examination 
for admission of all eyes that do not very readily see true Snellen 
type at the prescribed distance of 20 feet. Certainly a school for 
naval work is entitled to start its students free from any discoverable 
defects in either eyes or ears. . 

Yet, in any school, or anywhere, proper illumination decreases the 
strain of the hyperope, diminishes the progression of myopia, lessens 
ciliary spasms, and makes near work easier for all eyes by limiting 
or abolishing iris and retinal shocks and, when a reasonable amonnt 
of area is illuminated, by permitting changes of position while study-
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ing, thus relieving the body as well as the eyes from fatigue. In 
general, it is essential for school efficiency. 

It is Yery important to recognize that there is a fixed relation in 
normal eyes between degree of convergence and degree of aocommo
dation, and that relation is disturbed both in hyperopia and myopia. 
In both there are tendencies to unbalanced action between the ocular 
muscles and the muscle of accommodation. Thus, spasms of the 
ciliary muscle develop as a consequence of continuous near work. 
However, though much more common in the hyperope and myope, 
they may even appear in eyes having no refractive error. All these 
cases are in the class that is so often greatly improved by atropin 
and rest, and in relation to the exciting cause of such spasms the 
increased strain incident to insufficient illumination is apparent, in· 
asmuch as it necessitates closer approximation of work to eyes and 
consequently greater convergence and more accommodation. 

In artificial illumination there are also iruportant considerations 
that d.?pend upon the behavior •)f the pupil under different degiw.s 
and varieties of illumination. In this connection it is not sufficient 
to realize that the pupil contracts in the light and dilates in the dark. 
For instance, it is stated that if, beginning in a dark room, a light is 
placed to one side of the eyes and the person looks titraight ahea1i 
into darkness the pupil remains dilated, or even dilates, but if the per· 
son, while appreciating the light, looks in its direction but maintains 
the focus for distant vision, the pupil contracts. The conclusion is 
that light stimulating the peripheral parts of the retina doe.s not 
cause contraction of the pupil. It is when the light falls on the cen· 
tral region of the retina that contraction occurs. Yet, it is away from 
the fovea that the retina has the greatest light ·sense, or power of dis
tinguishing different degrees of brightness. It is also there that per· 
ception of movement is greatest, in spite of the fact that the fovea 
is the location of greatest visual acuity. 

It is quite eYiclent from these facts that it is from the peripheral 
parts of the retina the individual must receive many very necessary 
warnings. And perhaps not the least of these warnings is found in 
the sensation of glare. In a room vision is bounded by walls in the 
<lirection of which one often looks, frequently with eyes as for distant 
vision. But under any circumstances of vision, white walls highly 
illuminated, or any walls that seem brilliant in comparison with one's 
desk or work, are reflecting too much light that reaches the peripheral 
parts of the retina. This occurs the more readily because, as has been 
shown, such brightness is not associated with corresponding degree 
of contraction of the pupil, and also because in whatever direction one 
may look some one wall is acting as a side light. This is true even 
when one is engaged in near work. 
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It is along such lines that a part of the indictment is found against 
the use of side lights in the artificial illumination of any study room 
and also against the utilization of walls, but not ceilings, as reflecting 
surfaces for even the larger proportion of light required in near 
work. Yet there is recognition that good general illumination is an 
essential in all good lighting schemes. 

Even daylight itself can not be allowed to illuminate without 
restricting the white walls of a room. When reading, one tends to · 
get somewhere near a window in order that the best daylight may 
be on the page rather than on the walls, and the reader does not 
face the window which is acting as the source of the diffused light. 
And for even a better reason he is unwilling to be under the influence 
of the glare derived from white walls. In no schoolroom, study 
room, or office building should white walls be permitted. Then why 
under artificial illumination should one obtain eye comfort when 
the walls themselves a-re acting as though they were the ,·ery source 
of lightt 

On the other hand it is just as important to observe that dark sur
roundings cause quite as much discomfort as excessively brilliant 
ones. The contrast in looking up from well-illuminated work into 
comparative darkness causes the same variety of shock the eye re
ceives in going from a light into a dark room, and, having looked 
into the dark, the return to the illuminated work is made with dilated 
pupils, which for a period permits the retina to be dazzled by light. 
It is in this direction of iris shocks that indictment is found against 
a complete direct system of lighting-the system which with opaque 
shades floods the work with light while leaving the surroundings in 
comparative darkness. A good lighting system must provide well
illuminated surroundingir--sufficient to prevent marked contrasts 
either in the form of darkness or brilliancy when comparison is 
made with the degree of illumination required on the work itself. 

It is interesting to note that the whole question of glare is inti
mately associated with the peripheral parts of the retina because 
there is found in greatest degree the visual purple or ,-isual rose. 
Under the action of light this pigmentary albuminoid photochemical 
substance is bleached and in corresponding degree the light sense is 
diminished. In the dark this substance accumulates, and it is then 
that the eye is in condition to be painfully dazzled when exposed to 
relatively bright light. On the other hand, it is in light that this 
substance changes until there is adjustment, the eye becoming accus
tomed because it has lost some of its appreciation of light. 

Recent observations seem to show that, while the visual purple 
appears to be almost entirely among the rods, its particles are in 
reality not fixed, there being movement or flow toward, between, and 
then away from the cones of the macula, where it must rapidly 
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undergo modification or bleaching. Nevertheless, it appears almost 
entirely as visual purple in the peripheral ·parts of the retina, where 
its presence account.s for the greater light-sense of that area and con· 
sequently for the greater sensation of glare when the eyes are under 
the influence of brilliant side walls or direct sources of light on 
such walls. 

'f.he primary functions of the visual purple declare the meaning 
of such terms as "light adapted" and "dark adapted " when applied 
to the eye. When a person remains for a time in a dimly lighted 1 

room or a comparatively dark room an increased sensitiveness to . 
light results, due to increase in the visual purple. Such an eye is 
"dark adapted." When, under such circumstances, one comes again 
into the light, the eye is very sensitive, and there is sensation of glare 
which decreases as the visual purple decreases under the bleaching 
action of the light. IBtimately under light of reasonable brilliancy 
tolerance is established, and then the eye is said to be " light adapted,, 
so far as the particular brilliancy to which it is then subjected is 
concerned. But if the brilliancy exceeds the power of adaptation, 
the visual purple is bleached more rapidly than it can be formed tnd 
a certain insensitiveness to light results which causes a variety of 
dimness of vision, as the surroundings, though brilliantly ligh~ 
seem indistinct. Too often this situation has been in evidence when 
uncovered electric filaments have been used as side lights. It COMii· 
tutes not only a very unecono~ical use of light, but also a direct 
attack upon the integrity of the eyes. But even within limits of ulti· 
mate adaptation it is quite evident ~at glare will result whenever 
a lighting installation requires rapid eye adjustments.such as &l'e de· 
manded in any complet.e direct system of lighting or in any indirect 
system that causes side walls to seem brilliant in comparison with the 
apparent luminosity of the work. Near work itself causes a degree of 

_ eontraction of pupil which is lost on looking up from the work. 
Therefore, if side walls are even as brilliant as the work it.self a 
greater volume of light is admitted than when the eyes are on the 
work. Students find more comfort when the work is rather better 
illuminated than the surroundings. Such a situation tends to avoid 
objectionable contrasts. 

In seeking standards of illumination for near work such as is 
found in schools and ho~s, it is quite evident from the above that 
a fairly well "light adapted" ·eye is desirable. There must be good 
illumination from that point of view, but well within the limit of 
possible discomfort even under prolonged use. The object is a fairly 
stable state of eyes, and that object would be defeated by excesiive 
brightness of objects liable to come within the field of vision, such, 
for instance, as the light source itself. 
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Concentration of light shown by the light source is generally 
spoken of as "intrinsic brilliancy," and expressed as candlepower 
per square inch of surface. The intrinsic brilliancy of an ordinary 
candle is only 2.5, which is the same as the average brightness of 
the sky, to which the eye may be considered to be more or less 
adapted. But the carbon filament has an intrinsic brilliancy of 400 
and the tungsten filament of 1,000. Such high intrinsic brilliancies 
constitute a veritable danger to eyes unless the light source is 
screened, which is also economical, because it is not light on the eyes 
that is desirable but light on the surroundings, on all the things 
that are to be seen. Thus, suitable screens or reflectors are a means 
of managing the light supply, giving it the desired direction and at 
the same time protecting the eyes from the light source itself. A 
Holophane globe, although completely surrounding an electric bulb, 
directs more of the light downward, and at the same time, by sub
stituting a large area for the small area of the filament, lowers the 
intrinsic brilliancy even of a tungsten lamp to about that of the 
candle or of daylight sky, which many regard as the maximum that 
should be allowed in any study room. 

However, as the absence of side lights is a prerequisite for proper 
artificial illumination of a study room, it i~vident that fixtures 
must be on or suspended from the ceiling. . Among the objects in 
so locating sources of light is their removal not only from the line 
of vision, but also from the ordinary field of vision, and, of course, 
if that is accomplished the requirement for very low intrinsic bril
liancy becomes less important. 

In placing lamps overhead in any ordinary study room at home, 
it is believed that the minimum and ordinary distance from the floor 
should be 8 feet 6 inches in what might be called the semidirect 
system. That is the system in which diffusive shades are used but 
a larger proportion of direct light furnished than in the semi-indi1·ect 
system which utilizes a dense, opal glass bowl hung about 3 feet 
below a white ceiling upon which much the larger proportion of 
light is thrown for reflection. 

In a large room, such as in a public school, there would be more 
light units, and, in the semidirect system, necessity for greater ele
,·ation of fixtures in order to secure a fair degree of removal from 
the many lines of vision at varying angles. In that relation it has 
been stated that the angle made by the line from lamp to eye with 
the line from eye to work on a desk should not be less than 30°. 

Ina Boston public-school room (28 by 28 by 14 feet) there arenine 
light units, each consisting of a tip-frosted, 60-watt tungsten lamp 
placed in a diffusing prismatic reflector coated on the outer or inner 
surface with white enamel to the degree of appearing frosted. This 
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is evidently for the purpose of increasing the proportion of direct 
light. Yet, it is stated that" the diffusing quality of these shades is 
so great that the foot-candle illumination on the desk directly below 
one of the lamps was appreciably no greater than the illumination 
on the desk in any one corner." These lamps are placed 10 feet 
6 inches nbo,·e the floor, each swung from the ceiling by a chain which 
suspends the shade holder, shade, and socket. 

Fw. 6.-l'Jnn or Mtnndnrd schoolroom. Hbowlng location of lights. (Boston Publlc Scbools.I 

Figure 1 is 11 diagram or plan of the reflector, and Fig. 2 shows 
the shade and supporting fixture, the shade or reflector being suffi
ciently deep to hide the lamp, which was in place when the illustra
tion was made. 

The nine fixtures are arranged in rows of three and in such manner 
that the center of light distribution is slightly to the left of the 
middle of the room. That is done in order to throw the dominant 
shadow to the right of the scholars. 

The arrangement is shown in the above plan (fig. 6), which has 
been in use since 1907, when the fixture was selected and the aJ-
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justment.s made by a committee of oculists and electricians appointed 
by the Boston school committee. 

Another illustration of a rather typical installation is found at the 
United States Naval Academy, where the usual study room is 16 
by 16 feet, with ceiling height of about 11 feet 6 inches. This room 
is occupied by two students, who work at a center table with top 
3 feet 6 inches square and 2 feet 6 inches from floor. In this case 
the artificial illumination, which some think is deficient in relation to 
surroundings, is derh-ed from two 60-watt clear tungsten lamps, each 
mclosed in a clear ·Holophane stalactite, hanging 6 feet above the 
table or 8 feet 6 inches above the floor. These fixtures are 2 feet 8 

,.,., ___ 3!. e" --+--------i 

FJG. i .-rlan of center of room, ebowlng position of lights over table. (U. 8. Naval 
Aeado!my.) 

;nches apart and are arranged symmetrically and diagonally with 
reference to the table so that the midpoint of line joining them is 
over the midpoint of the table. They are suspended by cords from 
the ceiling, and an asbestos mat is utilized to close the top of each in 
order to keep out dirt (figs. 3 and 7). 

These installations (Naval Academy and Boston public school) are 
types of what may be called the semidirect system of lighting, or the 
system depending partially on direct and partially on diffused light, 
but with the former in greater proportion. There is, however, a semi
indireet system or a system in which, while depending partially on 
direct light and partially on light reflected from the ceiling, the pro-
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portion of dil'ect light is relatively small. Fl'Om an engine.ering point 
of view the efficiency of this system is low when comparison is con· 
fined to expenditure of current in relation to illumination of the 
work or desk. From a mechanical point of view it is also subje.ct to 
criticism, because it requires more care not only in regal'd to cleanli· 
ness of interior reflecting surface of fixture but also to maintenance 
of color and cleanliness of ceiling used as an intense reflecting sur· 
face. In other words, after installation more care is required to pre· 
vent a marked drop in efficiency. In extensive installations, such as 
at the Naval Academy or in a city's public schools, additional care of 
fixtures presents quite a problem, and in not a few public schools lack 
of care has caused within a year a drop of 4:0 per cent in efficiency 
even in the case of semidirect installations. However. semi-indirect 
installations are rapidly gaining in public popularity not only on 
account of the softness of the light secured but also from the esthetic 
point of view, and quite a number of medical men, us well as illumi· 
nating engineers, belie,-e that gl'eater eye comfort is secured from 
well-adjusted installations .of this character. Probably on account of 
increased expense in current and upkeep there are ,-ery few extensiw 
installations of this system of lighting for the purpose of school work. 
Where installations have been made for that purpose they are more 
or less recent and seem to be regarded as in a more or less experimental 
stage. The complete indirect system, owing to absence of shadow. 
difficulty in maintaining efficiency of reflecting surfaces, and lack of 
rather more light on work than on surroundings, has not been gen· 
erally regarded as suitable for school work. In the semi-indirect 
system shadows are not abolished in the strictest sense. but they are 
not ordinarily perceptible to the eye, yet in hadng the fixture within 
view the result ceases to impress one 11s specially unnatural. In fact. 
so far as limited experience goes there is testimony of the practica· 
bility of the best efficiency in these installations from the physiological 
point of view-that is, from the eye-comfort point of ,·iew. How· 
ever, the subject is left open here, although improvement in the effi
ciency of lamps has made the additional current expenditure less ob· 
jectionable, even if relafo·ely the same as formerly! being about 50 
per cent greater than is required in the semidirect system. XHerthe· 
less, in the large majority of semi-indirect installatious one happens 
to see the illumination is insufficient for near work. the additional 
expenditure of current required fo1· that purpose not hndng been 
provided, possibly on account of increased expense. Yet. as ,·er~· 
many illuminating engineers consider that up-to-date illumination 
means semi-indirect illumination, this subject ean be left to a little 
more time and experience in use for adjustment. Certainly the 
reflectors or bowls employed in this system ha,·e been r:tpidly im· 
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proved, and the tungsten lamp in its present form is making the high 
candlepower required seem nothing unusual. 

In the semi-indirect svstem the minimum number of outlets, or 
light units. is four, in the ordinary pnblic-school room, and, as the 
question of shadow is not involved, the fixtures are so placed that 
the center of the lighting system is over the midpoint of the room. 
The lines joining the fixtures make a rectangle with two sides each 
one-half the length of the room and the other sides each one-half the 
width of the room. Figure 4 is a plan of such an arrangement. 

Each of the light units is made up of a. dense opal glass bowl, or 
invert.ad reflector, containing in this case a 200-watt clear tungsten 
lamp. The material used in these bowls should permit the passage 
of sufficient light to give the bowls, which are suspended 3 feet from 
the ceiling, the same luminosity as the white ceiling directly above 
them. 

Figure 5 is an illustration of a fixture put forward as adapted to 
the requirements for the semi-indirect lighting of a schoolroom such 
as that indicated in figure 4. 

In artificial illumination secured by either the semidirect or the 
semi-indirect system there are important considerations relating to 
color of surroundings as well as to their finish or character of surface 
in effect on manner of reflecting light. 

Color of walls and of furniture has relation not only to percentage 
of light reflected but also to confusion of eyes due to disturbances of 
focus. Such disturbances are very different from the question of 
focus in relation to distance. They depend upon changes of focus 
n~itated by the colors themselves. For instance, n red room 
seems smaller than if it were colored blue. Artists take advantage 
of this difference in focus required by different colors. They utilfae 
red to make certain portions of a picture appear to stand off from 
the canvas and they use blues and violets to push back other portiorui 
of the canvas. This situation is considered to depend upon associa• 
tion of judgment of distance with degree of effort to secure a focus, 
the red end of the spectrum, containing rays of slower vibration, 
requiring more effort than the more quickly vibrating violet and blue 
rays at the other end of the spectrum. Aside from any question of 
effects upon the visual purple, no red or bltte should be used in tinting 
the walls of any study room. They tend to disturb orientation and 
are very trying to the eyes themselves. They represent 11. variety of 
marked contrast that seems to follow departure in color of surround· 
ings from the midsections of the spectrum. And in artificial illumi
nation yellow seems to please the eye more than green, but in rooms 
under natural illumination with opportunity for sunlight effects, 
green may be m?re desirable. A light buff has been found the most 
satisfactory of all colors for study rooms under artificial light. By 
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its reflecting power it lends itself to the requirement for well illumi
nated surroundings and by its color it tends to give eye comfort. But 
all walls should be without gloss. It is the matt surface that pre· 
vents sheen or the regular reflection tliat is trying to tlie eyes whether 
it comes from walls or the glazed paper of books. Such a light buft 
wall reflects about 50 per cent of the light it receives. It is the white 
ceiling and light buff walls that give bright surroundings and abolish 
violent contrasts in any acceptable system of artificial illumination. 

In the effort to amid undesirable contrasts it is also.,·ery undesin- 1 

ble to have any clark woodwork in a study room. The ordinary deal 
woods are the best for tables and desks. Such wood reflect.a about 50 
per cent of the light it receives, and thus is in harmony with the 
walls. The wood should be finished in its natural color and without 
gloss. 

It is in this relation that the blackboard of the night school is so 
objectionable. Black reflects only about 1 per cent of the light it 
receives. Such a violent contrast is, of course, reduced when the 
boards are a dead black and additional illumination is provided for 
them by special lights. The amount of such illumination may be as 
much as 60 per cent in excess of that provided for the room as a 
whole. Roller shades of the same color as the walls should be pro
vided to cover blackboards when they are not in use. 

In a number of schoolrooms window-shades are conveniently 
arranged by having two rollers at each window. They are placed on 
a board which is at the le,·el of the meeting line of sash. The upper 
shade is controlled by cord and pulley. This arrangement facilitates 
the management of sunlight in day schools and of ,·entilation or air 
in day or night schools. In rooms used for both purposes the color is 
often a sage green, as is the case in the New York schools. It would 
be better in a night school to have the shades about the same color as 
the walls. In the New York schools hollands hn ve been discarded 
as material for these shades on account of annoying reflections. 
Oiled shade cloth of roughened surface has been found much more 
satisfactory. 

The amount of light on any surface is generally expressed in foot· 
candles, a foot-candle being the illumination derived from one stand
ard candle at . the distance of 1 foot. One quite generally finds it 
stated that an illumination of from two to three foot-candles is 
usually enough to read by. 

However, there is no hesitancy in stating that in making plans for 
the proper illumination of the table in a study or of desks in a school· 
room provision for from 2 to 3 foot-candles will be found insufficient 
in practice. This is due to several causes, among which are the hyper· 
opic condition of young eyes, the drop in power of filament, and 
chiefly the accumulation of fine dust on fixtures en•ri under ordinary 
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care. This drop in efficiency may be considered to average about 20 
per cent in the semidirect system. A much wider variation may be 
e.xpec~ in a semi-indirect system. This situation emphasizes the 
great advantage to be obtained from reasonable supervision with 
periodical cleaning. 

Experience seems to show that in a schoolroom average type seems 
well illuminated when the foot-candles are not below 2.5, and that, 
for ordinary prolonged study, comfort is found at from 2.5 t9 3.5 
foot-candles. Therefore, in view of the 20 per cent drop in efficiency 
common in all installations, it is considered advisable for provision to 
be made for 3.5 foot-candles at the start. In semidirect lighting 
about 66 per cent of this would be calculated from distribution curves 
to be derived directly, and the rest as incident to the required illumi
nation of surroundings. 

The standard of 3.5 foot-candles from new installations accords with 
experience at the United States Naval Academy and fairly well with 
results at the New York and Boston public schools. At the Naval 
Academy an initial illumination of about 2.3 foot-candles was tried 
and in the Boston schools about 2.5 foot-candles. Such installations 
did not provide for drop in efficiency, and acuteness of vision falls 
rather rapidly as the illumination goes below 2 foot-candles. At 
the Naval Academy it became necessary to increase the illumination 
one-half, and it is understood that about the same change has been 
more or less in progress in the Boston schools, 60.watt lamps taking 
the place of 40-watt lamps. In the New York public schools it seems 
that 3.2 foot-candles were obtained when all equipment was new and 
clean. In study rooms at the Naval Academy the illumination of 
the walls at the level of study table is about 1.5 foot-candles with new 
installations, and the reading area is a circle 8 feet in diameter. 

Methods employed in the calculation of foot-candles to be expected 
from any given illumination are very interesting and very valuable. 
They can be found in any work on illuminating engineering or in 
the data on illumination put out by the engineering departments of 
electric companies. It is sufficient to state that each shade or re
flector has with its lamp a certain distribu,tion cune by the use of 
which it can be located with reference to desk or table to give the 
required number of direct foot-candles, and that studies of photo
metric curves can be made to give a very good idea of the proper 
selection for the illumination desired. However, in investigations 
with view to extensive installations, such as for public schools of a. 
city, wires are stretched horizontally at different levels from wall to 
wall and different fixtures are tried at varying levels until desired 
resul~ as shown by photometer, are obtained. Of course, there are 
very many varieties of shades or reflectors on the market, designed 
for different requirements. However, in meeting the requirements 
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of a study room it is the all-inclosing shade, or the deep bowl of 
prismatic glass, that is most satisfactory in semidirect lighting. The 
bowl should have its interior surface without polish, as otherwise the 
work is liable to be illuminated in streaks of varying foot-candles, a 
situation very detrimental to eyes and often produced by the polished 
shades of desk lamps. A desk lamp should never be allowed in a 
study room. It can be too readily utilized to overilluminate the 
work and is too frequently employed at the expense of general illu
mination, excessive shading being required as the light source is close 
and very liable to be directly in the line of vision. The desk lamp 
has been a fruitful source of eye troubles and is at all times at least 
equivalent to a side light. It is an expr~ion in a study room of 
improper overhead lighting. 

In this article effort has been made to emphasize the important 
place in sanitation occupied by artificial illumination. Food, air. 
water, and drainage occupy prominent places in any work on hygiene. 
and not a little appears in such works on the relation of sunlight to 
body metabolism; but one looks in vain in that direction for a com· 
prehensh-e exposition of the sanitary relations of artificial illumina
tion to the preservation of that wonderful and most valuable special 
sense known as sight. Proper illumination is a fundamental sani
tary requirement, and education in matters of health should be made 
to include care of the eyes-the windows through which we see what 
the mind; the heart, and the imagination are gifted to see. 

CONCUSSION OP THE BBAilf.' 

By .T . CHAl, MERS DACOSTA, ,\~slstant Surgeon, Medical Reserve Corpe, United Statee Nuy. 

This is a subject of great interest, full of absorbing problems, and. 
though a matter of frequent debate by surgeons, pathologists, and 
ueurologists, is not as yet worn threadbare. It is not only the imme
diate phenomena of concussion which I shall consider, but I propose 
saying something of some of the numerous results of concusmons. 
strange conditions of mind and body, frequently misinterpreted and 
not unusually failing of recognition as traumatic states. 

What is concussion of the brain t We must not confuse the lesion 
with the force that produces it. A shake, a blow, a jar, and oscilla
tion are the concussing forces. The condition produced by the shake. 
the blow, the jar, or the oscillation is the condition known as cere
bral concussion. What has arisen in this state has long been a matter 
of dispute. 

• Lecture delivered before the United States ,_aval Medical School, Wuhlll.ioa. D. C., 
Mnr. 10. 11110. 
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For many .years the condition was supposed to be one of disar
·rangement from molecular vibration. It was supposed to be similar 
to the condition of a magnetized bar of iron after being smartly 
struck with a hammer. You all know that a sudden blow demag
netizes it, not only just at the point struck, but throughout the entire 
bar. This was the view commonly put forth when I was a student 
of medicine over 30 years ago. 

Then came the notable studies of Duret. He held that, in concus
sion of the brain, there is always actual physical injury demon
strable by necropsy; that a blow upon the head causes a wave of cere
brospinal fluid to tear across the brain; that this wave recedes, 
flows over again, though less strongly, again recedes, and so on, 
and finally comes to an equilibrium. Duret's view was that these sud
den and violent waves of cerebrospinal fluid tear and lacerate nerve 
tissues and blood vessels. This belief once largely dominated mod
em thought, and, in a sense, it dominates it to-day, for, though the 
idea that waves of cerebrospinal fluid do the damage has been 
pretty generally abandoned, the opinion is widespread that concus
sion means, and always means, structural damage to the brain, its 
vessels, or both. 

My dear old master, Prof. Keen, taught that in concussion, at 
least in severe concussion, there must be laceration of the brain. 
Prof. Kocher, of Bern, regards concussion as synonymous with cere
bral contusion. 

In order to obtain clear conceptions, we should recall that contu. 
sion is a condition of blood extravasation due to rupture 'of minute 
vessels, the nerve fibers not being tom, and that laceration is tearing 
of ,;mall blood vessels and also of nerve fibers. 

It seems a venturesome thing to dare to differ from two such mas
ters as Keen and Kocher, and probably I would not dare to, were I 
not able to cite the late Prof. von Bergmann as the exponent of the 
theory in which I believe. 

I have never been able to believe that real, uncomplicated concus. 
sion must of necessity be an expression of laceration or contusion. 
Slight cases certainly are not. The symptoms are too trivial and 
transitory. Anyone who has been bowled over on the football field 
and struck his head, has seen stars, has felt giddy, has been nauseated, 
has perhaps vomited, yet in a few minutes has returned to play. 
Such symptoms point to concussion. In undoubted concussion like 
symptoms exist, only they are much intensified. It is quite impos
sible to assume that in sqch a slight case, with such rapid reaction, 
1md such freedom from subsequent trouble there can he organic in
jury. Necropsies have been made upon human beings who died of 
concussion, have been made with care, and made by masters, and yet 
physical injuries were not demonstrated. Then, again, animal ex-
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periments point to the same conclusion. By repeated light taps with 
a hammer on an animal's head, symptoms of concussion can be pro
duced, and by continuing the tapping, the animal may be killed, and 
yet a careful postmortem may fail to show a tear in a single ve.ssel, 
or rupture of any nerve fibers. 

You observe I say necropsy" may fail to show." That it ever fails 
to show is proof of the case. In many cases it will show lesions, but 
it does not show them in all cases, and thus we are brought to the 
crox of the controversy. 

What has confused the matter is this: When a man, after a blow 
cm the head, exhibits symptoms of concussion and later dies, and 
examination shows no fracture and no hemorrhage from a large 
vessel but does show laceration of the brain, with small multiple 
hemorrhages, the examiner jumps to the conclusion that all deaths 
in similar <."ases will exhibit like lesions, :md that concussion must 
mean laceration of the brain. But we know that after head injuries 
men have exhibited the symptoms of concussion and have died, and 
yet no such lesions could be found. So it is evident that concussion 
cm kill without such lesions; hence, even though such lesions may 
be frequently, or even usually, preseqt, they nre not invariably so, 
and they do not constitute the essence of concussion. You may have 
concussion without such lesions. You may have concussion with 1 

such lesions. When these lesions exist, they are complications. 
They are due to the same force which produced concussion, but are 
not lesions of concussion. 

Even when a man dies after 11 blow upon the head and laceration 
m found, it may have been the concussion rather than the laceration ' 
which killed him. A man who receives a bullet wound of the brain 
may die rapidly of the concussion rather than from the gross damage 
inflicted on cerebral vessels and brain structure. 

We, therefore, assert that there is such .a thing as pure concussion, 
a condition without tears of blood vessels or brain fibers; that the 
&ame force which produced concussion may induce laceration, contu
sion, or both. In one case you may have pure concussion; in another, 
concussion with laceration; in another, concussion with contusion. 
Because the same cause may produce these different conditions is no 
sign that the conditions are identical. A blow upon the abdomen 
may rupture blood v~s and cause fatal hemorrhage. It may cause 
sudden death by inhibition, no lesion being discernible at necropsy. 
Surely these two conditions are not identical. I am convinced that 
there is such a thing as concussion without gross lesion. The origi
nal blow is tht- cause, and it acts not by surging waves of cerebro· 
spinal fluid but by momentarily displacing the brain. 

As Prof. von Bergmann insisted, the force displaces the brain. 
The displacement is momentary, and the brain promptly resumes 
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its normal place. The force acts on the entire brain, not only upon 
a part of the organ. It acts upon the cortex, the corona rl\diata, the 
medullary centers. There is a primary stimulation and a secondary 
depression. In very slight concussion there is temporary stimulation 
and little or no . depression. In severe cases there is prolonged de
pression. If depression is sufficiently severe, exhaustion takes place, 
paralysis arises, and death occurs. 

When the cortex is stimulated, the man sees stars, colors, flashes of 
light. He hears roaring in the ears. Ill' slight cases, the condition 
is very temporary .. The patient is soon over it, feeling for a time 
light-headed, confused, giddy, and nauseated. In more marked cases: 
the depression is marked and of longer duration, and the patient is, 
for some time, dull, stupid, and blunted. He originates no idea. 
He gives utterance to no word, except, perhaps, .a monosyllabic re
sponse to a peremptory question, and the answer may be accidentally 
in accordance with facts, or may be wrong, and even absurd. In 
order to rouse the man to answer at all, it may be necessary to pinch 
him or shake him. In severe concussion, there is, for a time, actual 
unconsciousness. 

The primary stimulation of the medullary centers is of much 
longer duration than the stimulation of the cortex. It is medullary 
stimulation which produces slow pulse. Slow pulse is a normal 
feature of concussion. 

Let us suppose a very severe case. The patient is unconscious. 
There may or may not be motor paralysis. Paralysis is unusual 
but does occur. The primary stimulation of the medullary centers, 
which caused slow pulse, has given way to depression, which causes 
rapid pulse. Rapid pulse is a sign of imminent danger. It means 
depression. Depression may, at any moment, lead to exhaustion, 
and exhaustion will mean paralysis of the centers and death. 

Everyone who is handling cases of concussion knows that it is the 
cases with rapid pulse you have to be most afraid of, and not the 
ones with slow pulse. The slow pulse means stimulation of medul
lary centers; the rapid pulse means depression, threatening exhaus
tion. When a man is about to die from concussion of the brain, the 
pulse runs away, and when he is doing pretty well, the pulse is apt 
to be in the fifties, or even less. I consider the pulse rate as of very 
great significance in estimating the severity and the immediate dan
ger of concussion of the brain. 

This whole condition, you see, varies notably from compression 
of the brain, although often, for an hour or two. we may be in doubt 
as to which state we are dealing with. By compression of the brain, 
we mean the result of the lessening of the capacity of the cranial 
cavity. It has been shown experimentally that if you inj_ect into 
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1m animal's cranium an amount of wax which occupies 5 per cent 
of the cranial cavity, the animal will become comatose, and if you 
inject an amount of wax which occupies 8 per cent of the cavity, the 
animal will die. Compression of the brain, as does concussion, in
volves the entire brain, although it may involve more particularly 
the region that is exactly in the neighborhood of the compressing 
force; but the whole brain is always in the trouble. 

'Vherens concussion means primary stimulation and secondary de
pression of the ner,·e elements, compression means nutritive failia-e 
from interference with the circulation of the brain. 'V11en the 
capacity of the cranium is lessened, that cavity can not hold as much 
as it did before. and as nerve element itself is not compressible, other 
elements must be pres..c:ed upon. First, cerebrospinal fluid is dis
placed from the cranium into the spinal canal ;·that is, it is displaced 
if the foramen magnum is not blocked bv the brain stem being 
jammed down into it. Such blocking of co"urse effectually prevents 
transfer of fluid to the spinal canal. The pressure next comes upon 
the veins, and next upon the arteries. In the stage of fully developed 
compression there is an insufficient blood supply to the entire brain, 
and, as a consequence, rapid nutritive failure results. In many 
respects compression resembles concussion. In well developed com
pression there is depression of the cortex and stimulation of the 
medulla. The cardiac center, the respiratory center, the vasomotor 
center, are stimulated. The respiratory center is stimulated by 
carbon dioxid, and stertorous breathing occurs. The stimulation 
of the vasomotor center and of the cardiac center means slow pulse 
with high tension. Sometimes the convulsive center is stimulated; 
then convulsions occur. Suppose exhaustion arises. Then we note 
rapid pulse. Cheyne-Stokes respiration, and, before long, death. 
Although the symptoms of compression and concussion resemble 
each other in many ways, the conditions are essentially different. 

In a slight case of concussion, a man may or may not fall. He 
becomes pale, frequently ghastly pale, weak, giddy, nauseated, and 
confused. The pulse is slow. He very soon reacts. It is all a matter 
of minutes, and as he is reacting he is apt to vomit. 

These light cases are extremely common. During my 26 years 
active surgical experience with the Philadelphia fire department, I 
have seen hundreds of light concussions get rapidly and completA!ly 
well. But I have also seen very serious consequences resulting long 
after apparently trivial concussion. 

How about a more severe case~ 'The individual is in a state of 
complete muscular relaxation. He can not stand up. He falls down 
and lies in a state of immobility, not originating an idea, not speak
ing a word, not moving a muscle. If you pinch him, he may move 
a limb; if you speak to him loudly and peremptorily he may answer 
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in monosyllables, although his answers are just as apt to be inco1·rect 
as correct. You lay your hands on an extremity and it is cold to 
the touch. You look at the plltient's face and the skin is pallid. 
You touch the face and find it is cold; it lacks the flush, it lacks 
the heat that exist in compression. You feel the pulse and find it 
slow, but it is without the high tension of compression. The pulse 
of compression is a slow and high-tension pulse. The pulse of con
cussion is a slow pulse without such high tension. The man is not 
snoring; he has not stertor, as in compression. Respiration may be 
deep or superficial, rapid or irregular. 

There is nothing characteristic about the respiration of concussion. 
The victim seems unconscious when you look at him from a distance, 
but he seldom is; usually you can evoke some response from him. 
In a very severe case of concussion the man will be in actual uncon
sciousness, and in such a case the surgeon finds himself at n loss to de
termine whether there is a grave brain injury, requiring an operatiou, 
or a concussion from which reaction will soon be noted. In severe 
concussion urine passes involuntarily. Paralysis of the face or ex
tremities is extremely rare, although it may occur. If it does occur it 
is temporary. The temperature during the stage of marked concus
sion is subnormal. The pupils in concussion may be equal; may be 
unequal; may be dilated; may be contracted; but they always react. 
to light. That is the essential pupillary phenomenon of concussion
that the pupils, whatever the condition of equality, or dilation. or 
contraction, always react to light. 

In the very dangerous cases there is not slow pulse but rapid 
pulse. The man is unconscious, completely so, and has a pulse that is 
rapid, small, weak, and irregular. You know that he is in g1·ave 
danger of death. 

The above description exhibits the clinical aspect of concussion. 
'"'hen you see a man, after a head injury, unconscious, with a slow 
pulSE', or a pulse that grows in rapidity, you find yourself in doubt 
as to what is the matter-whether there is pure concussion. whether 
there is laceration, contusion, or growing hemorrhage. The essence 
of concussion is that the marked symptoms are all temporary. Pure 
concussion is temporary, it presents marked phenomena for a short 
time-it is all a matter of minutes, or, at the most, of a very few 
hours. In a brief time the man will react or will deYelop ~ymptoms 
which should put the surgeon on the right track. 

Let us suppose there was a hemorrhage from a large blood wssel. 
The pulse would grow slower and slower. The tension would become 
greater and greater. The unconsciousness would be more and more 
profound. Paralysis of a limb, of the face, or hemiplegia might 
:.rise. If there was not unconsciousne~ at the start coma would come 
on and the pupils would dilate and fail to react to light n!1d would in 
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mnny cases become unequal. Then the surgeon would know that 
there was more than pure concussion-that there was a grave physi
cal injury, probably with a growing.hemorrhage. 

Suppose there was a laceration of the brain. The '\"ictim woulti 
rmerge pnrtly from the condition of concussion. His improYement 
would not be continuous beyond a certain point. He would then lie 
r11rled up in bed, the legs flexed on the thighs, the thighs drawn up to 
the abdomen, the elbows flexed, the hands drawn up clenched, the 
eyes shut, and probably twitches and quivers would be obser'\"ed 
running over the muscles and involving muscle groups. If you 
tried to open an eyelid, endeavored to extend an arm, or to straighten 
out a leg, the victim would resist impatiently with all the muscular 
force he had. Then you could be sure that there was more than con· 
cussion-that there was probably laceration of the brain. 

So it becomes evident that in any of the graver cases of concussion 
the surgeon has to wait, observe, note. It will not require many hours 
of waiting. As a rule, two or three hours will clear up the whole situa
tion. A surgeon must not open the skull of a man with pure con· 
cussion. It would not do the patient any good, and the surgeon 
would not know where to open or what to do after he had trephined. 
The skull is to be opened only when there is definite structural 
damage and not always even then. Always bear in mind that the 
essence of concussion is the transitory nature of the phenomena. 

I have spoken about making a prognosis by the pulse, but the 
prognosis is always more or less uncertain. A man may appear to 
be doing very well for 20 or 30 minutes, and may then suddenly go 
to the bad. He may look as if he is about coming out of unconscious
ness, and then the pulse may suddenly jump up. When there is pro
longed concussion, when the symptoms last more than a comparatively 
few minutes, or, at most, two or three hours, the chances all are that 
ther~ is more than concussion, and that a very serious lesion exists. 
After the characteristic symptoms of ordinary concussion have com· 
pletely departed, say in 12 to 24 hours, the patient is usually trouDled 
with headache, is in a condition of lassitude and weakness, has no 
energy; his temperatur~ is apt to go up a degree or two, and some· 
times he becomes delirious. Mental wandering is especially common 
after a railroad accident, the mind reverting to the horrors of th•: 
accident; 'be is sleepless and in some few cases develops temporary 
mania. A few days after a concussion the average man seems en
tirely normal, be leaves the hospital, and we seldom see him again. 
The recO\·ery may be complete and probably usually is so. 

I nm perfectly free to admit that a man may suffer a severe con
cussion of the brain~ get over it entirely and never have any trouble. 
Yet in a great many eases reco~ery is not complete. Some ill eon· 
sequence may follow the concussion-may follow it soon, may follow 
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it comparatively soon, or may follow it long afterward. I have 
been observing head cases for more than 25 years and have become 
entirely convinced of the frequency of bad consequences. Six or 
eight months may pass after a concussion before something wrong 
is noted-something you can put your finger on. That something 
may be vague or may be definite. It may have been present a good 
while before it was recognized. 

The most common ill consequence to be noted is a change in char
acter. There is no more sensitive test of the mental operations than 
character. Dr. Horatio C. Wood said that many changes so subtle 
as to escape entirely measurement or recognition by ordinary methods 
are registered with surprising accuracy on the dial plate of human 
character. There is a change observed in the man. He is not the 
same man he was before the accident. I have seen this over and over 
again. For instance, the man who, before the concussion, was •n 
ordinary, modest-minded citizen, becomes extremely egotistical. It 
is a curious thing. It shows how some things in nature are malad
justed. The change in character is always for the worse and never · 
for the better. You never see a man who, previously, was egotistical,. 
becoming meek and humble after a concussion. He always ge.ta 
worse. The victim of the change in character becomes offensively 
egotistical. No matter how truthful he may have been before, he 
becomes a romancer, and often a shameless liar. He tells wonderful 
lies. He is sure to become incurably irritable. To estimate the degree 
of change brought about in character, we must know what his char
acter was before the accident. When you estimate character, you do 
not compare a man with an ideal character, but with himself-with 
his own previously recognized state of normal well-being. For 
instance, if you were to find that a coal passer could not speak the 
Greek language, it would not attract any interest in your mind. But 
if you found that the professor of Greek in Oxford University 
could not, you would consider that a very decided change. Whatever 
the man was before, when the change comes he is egotistical, menda
cious, irritable, horribly selfish, and extremely censorious. 

He is prone to outbreaks of the most violent rage on the most in
significant grounds. These causeless rages almost suggest maniacal 
paroxysms. Some form of loss of memory is the rule. Epilepsy 
may arise. 

Such a condition unfits a man for his duties, for his work, for dis
cipline. It breaks up all the regular h~bits of his life. He becomes 
extremely susceptible to alcohol-even small amounts will overtum 
his mentality. He becomes highly susceptible to the heat of the sun. 
Servic.e in the Tropics would be impossible to such a man. He is 
unable to perform any prolonged physical effort, and is totally un-
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equal to any mental effort. Such a man is apt to get into trouble 
with the police and to commit crimes of violence. I do not mean to 
say that such cases are very common, but I do say they are not very 
uncommon. They are most apt to be noted after severe concussion, 
but even slight concussion may leave as a legacy some such evil 
state. 

In such cases, a change must have taken place in the brain. What it 
is and how it was brought about, nobody knows, but the concussion .

1 

certainly caused a change· in the su.btile chemistry of the nerve cells. 
It is something beyond our ken, and in attempting to recognize it, th~ 
microscope is found to be the tool of a bungler. The change is there 
forever. It may never go beyond this point. ·It may eventuate in 
actual insanity. Some concussions have left the victims with per· 
sistent headache-perhaps persistent localized headache. .A. great 
many are left with insomnia, and suffer torture and sleeplessness for 
years. Some are mentally depressed to the verge of melancholia. 

Vertigo is a very common result. I have spoken of the susceptibil. 
ity to alcohol, to the sun's rays, and to mental effort. The memory 
.defects which are sometimes encountered are very interesting. Few 
things in psychology are more interesting than memory. It is a 
wondedul thing. The more we think of it, the more wonderful it is. 
It consists primarily in carefully concentrated observation-that ~ 
the registration of the imp~ion. Then follows the reproduction 
of the impression at will, and then the localization of that reproduc· 
tion in the past. For insta.nce, if something happened to me two 
minutes ago, and I recall it now, even though I can tell what hap· 
pened, if I can not tell when it happened, that me1i1ory is of little 
use to me. l have got to localize. that .reproduction in the past
whether 2 Il}inutes, 10 minutes, 10 years, in boyhood, or when. The 
registration, the reproduction, and the localization in the past are the 
chief elements in memory. 

When we analyze the defects of memory, we find a man may fail 
to register things. He does not know what he had for breakfast an 
hour ago. He does not know what was said to him two minutes ago. 
And yet he remembers and talks about the events of a month or sii 
months or a year ago, or of his boyhood. He is registering nothing 
now. The registering part of his memory is at fault. When repro
duction is at fault. he can not remember anything correctly. He 
tries to pull something out of memory and can not do it to save his 
life. If he knew a foreign language, he has forgotten it. He forgets 
a lot of words in his own language. His vocabulary becomes ¥ery 
limited. He can not reproduce the old impressions. He does not 
know his old friends when he sees them. When the failure is in the 
localization in the past, he may know that such a thing has been, or 
was said. but he has not the faintest idea when it was, whether it was 
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said 2 minutes ago or 20 years ago. You ma.y find any one of these 
defects, any two of them, or all three of them. 

There is a very curious and important thing about memory after 
concussion. It is a thing th&i has great medico-legal significance. 
A man may forget absolutely all about the accident, and if soon 
after the accident he has no memory of it he will never remember it 
in the future. If I see a man in the hospital who assures me he has 
no memory of an accident having happened, or that he just remembers 
that something-he does not know what-took place, and knew 
nothing .else until he found himself in the hospital; if that man sub
sequently goes into a court of law and describes what he remembers 
about that accident, I know he lies, for the memory of it never comes 
back. When there is no memory of the accident, there never .was 
mental registration of the accident, and if it W88 never regiatered· 
it can not come back. The man may simply know he is in a hos-· 
pital; the last thing he remembers may hate been walking · in the 
~reet. Such a hiatus as thatis never filled up. There is something 
more remarkable still. A man may forget a period anteced&Jlt to 
his accident; he may forget the period of 10 minutes which preceded, 
or hours, or days, or much longer. For insta.n~ a battalion chief of 
the Philadelphia fire department went · t<> a. fire half a mile from 
his engine house and was directing his· men in the street when an· 
outside elevator fell artd struck him on the head. He never remem
bered anything ~bout the aooident. He'had no memory of the period 
before the accident from the motnent he stepped into his wagon and 
started out of the door of the fire house. He did not even remember 
being in the street going 'to the fire, and he never did remember any
thing about it. He had lost that much of his antecedent memory. 
Once-registered facts had disappeared. Such a loss-loss of a period 
before the accident....,....may subsequently be recovered. The :fireman 
did not recover it. Others do. Such things were once registered, 
are still there, and perhaps some d!lY may be reproduced. 

I had a still more remarkable case. A man entered the Blockley 
Lunatic Asylum many yea.rs ago when I was a 1'6Sident physician. 
We knew nothing about him whatever, and bis mind was an a.bso
luoo blank. . He had been. round wandering around in the street. 
We found, in his cl<>thiag, a.n employee's pass o.f a railroad. We 
wrote to the superintendent of the road and found that the man wa.<f 
one of their old and trusted locomotive engineers, and that he had a 
wife and children. He had had a head injury which was not considered 
grave; had completed his run, had gotten off the locomotive after 
helping to clean it up, and had never been seen since by anyone 
who knew him, until he came to us. The memory returned slowly 
and in two directions. He never knew anything of the accident or 
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the period subsequent to the accident; but the period before the acci
dent gradually came back to him, and in a strange way. I was very 
sorry for him. I have always liked railroad men and I took a per· 
sonal interest in him and I used to take him out walking in West 
Philadelphia. · One day he' stood and looked down at a Pe.nnsyl· 
vania Railroad train al'ld said, "I· used to run an engine on that 
road;" that was the start of the reeducation of his memory, and 
it came back in two directions; it filled in from the accident back, 
and from infancy forward. When I lost sight of him the two 
trains of recollection hadn't quite met, but were approaching. There 
was still a hiatus, or blank, of some years. 

I had a patient who was a miner. · Re fell into the mine shaft. 
He did not fracture the skull, but had a very severe concussion of the 
brain. · He was unconscious, was taken to a hospital, and "came to" 
in the course of an hour or so. There was no evidence of any organic 
lesion, but, to the surprise of everybody, he did not know a soul, not 
even his wife or children; He did not know who he was; in fact, 
did not know his own name. It was necessary to absolutely re
educate him. He went on that way for five years, and finally devel· 
oped an education for this part of his double state of personality. 
He came to know the pe6ple he lived with and other people. He 
learned how to read again, but never did read very well. He did not 
take any interest in public events, because he had forgotten what he 
had known before. A partial paralysis of the left leg slowly devel· 
oped and hallucinations of sight and hearing began. He was finally 
brought down .to the Jeferson Hospital, with the suggestion that I 
treat him. Because of a suspicion that there seemed to be some 
depression of the skull over the right mot.or area, and because of t.be 
palsy of the left leg, I decided to trephine. I opened the dura and 
found only a very few spider-web adhesions between the membranes 
and the cortex. I separated them as a mere routine, and told the 
family that the operation would do no good whatever. When the 
man came out' of· the ether he asked to 8ee the doctor, and when I 
came he requested me to ask the mine superi~tendent to keep his job 
for him. He supposed that he had just been picked up from the 
shaft bottom. All the period of five years between the accident and 
the operation was wiped out as Completely from his memory as if it 
had never been. He knew his wife because he had· known her before. 
He ne~ did remember anybody that he had met during this five
year period. And we had a great deal of trouble about a child of · 
his that was over 4 years of age-trouble in trying to explain the situa· 
tion to him and to set things all right. ·He had to get himself edu· 
cated again as to what had happened during this.five years. He hid 
two independent sets of 'memory, with two independent conditians of 
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consciousness, and neither one touched the . domain of the o~er .. It 
was a case of double personality due to concussion. To-day he rµns a 
store, attends to the areount.s, reaas .the newspapers, is happy and 
comfortable, but has never remembered a fractional part of a minute 
of those five years. And during tho~ . fiv~ y~rs .he.never ~emembered 
anything about the previous part of his life, That is the sort of 
thing that. may come to the memocy and the person after concQ• 
sion-sometimes even after slight concussion. YOU often see an indi
vidual who, previous to a concussion, gave no sign of being hysterical, 
md after a concussion shows mar~ed signs of hysteria. This is tr&U• 
matic hysteria. The individu&l had latent hysteria anyhow, and the 
injury only awakened the latent condition into an active state. An 
injury can ~ot create hysteria. It can appear to cause it only. when 
there is the basis for it. A man may have latent hysteria and long 
suppress it, suffer from an injury which makes suppression impos
sible, and then exhibit all the hysteric&l stigmata. Zones of anes
thesia and hysterical p&lsiee have led again and again to confusing 
the results of concussion with re!'l organic disease. There may 1;>e 
clavus, there may be a globus that simulates stricture of the esopha
gus, there may be constriction of the visual fields and alteration of the 
color fields. 

The state in which a man is listless and indifferent, has no energy 
and no originating power of mind or body, in which he has failure 
of sexual power, backac4e, headache, indigestion, and constipation, 
and with which he usually has exaggerated reflexes, is known as 
neurasthenia. When due to an accident it is traumatic neurasthenia. 
Concussion of the brain and sprain of $e back are the commonest 
traumatic causes. Traumatic neurasthenia may exist with or without 
hysteria. It used to be believed that concussions were responsible for 
organic diseases of the cord. The condition was called concussion of 
the cord. Such concussion seldom causes organic disease. Exagger
ated reflex is common in certain org~nic diseases, but is also co~mon 
in neurasthenia, a functional disease. In the exaggeration qf neuras
thenia the reflex can soon be exhausted-in organic disease exhaustion 
is far less easy. . 

Actual insanity may arise after concussion. It is uncommon, but 
it does happen at times. When a resident physician in a lunatic 
r.sylum I made studies and reached the opinion that less than 5 per 
cent of the patients could be suspected of any traumatic cause. The 
family likes to believe that the insanity is due to injury. They do not 
like the stigma of ordinary insanity . . EYen in a great majority of 
the cases supposed to be traumatic there is hereditary or acquired pre
disposition. The old idea, that you have to have insanity in the 
blood-insanity derived from your ancestors-certainly is not true, 
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although hereditary predisposition is often there. A predisposition 
to insanity cnn be acquired. 

Let a man have no education of his will. Let him give way to any 
-emotion that rises in him. Let him become one of those disturbing 
factors that are so common in modem life. He is a man with a 
predisposition to insanity. The predisposition can be created by 
alcohol, fear, worry, by a lot of disturbing emotions. It does not 
have to be hereditary, although it frequently is. 

Further, I have observed that when insanity followed concussion of 
the brain, one of two things was noted : Either the man had a 
hereditary or acquired predisposition to insanity before .the head 
injury, the head injury having been simply the spark that lighted 
the powder; in such a case, the insanity would, sooner or later, have 
come anyhow. Or you found that, although the man's insanity did 
not develop for months, perhaps for many months after the head 
injury, examination of the record of the period intervening between 
the head injury and the insanity disclosed evidence of the peculiar 
change of character of which I have already spoken. If insanity 
arises months after an injury, I would not think of assigning injury 
as the cause, unless I found evidence of this intervening change of 
character. When the head injury acting on the predisposed brain 
was the spark which lighted the powder of insanity, the insanity 
came quickly after the injury. When a head injury was the sole 
cause, the insanity may have come on months after the injury, but 
there was a striking antecedent change of character. If a man re· 
mains free from mental trouble for months after a head injury, and 
then develops insanity, and if, between the time of the head injury 
and the time <?f onset of the insanity he had shown no notable change 
of character, the head injury did not cause the insanity. That ques· 
tion comes up sometimes in cases of legal remunerat.ion for head 
injuries. In such insanity there may be melancholia, unsystematized 
delusions of various sorts, and suicidal- propensities. There may be 
mania, a condition of excitement, violence, rapid talking, and in· 
coherence. There may be hallucinatory conditions simulating para· 
noia. There may be a condition resembling but not identical with 
paresis. Syphilis is the cause of true paresis. Without syphilis, 
there is no paresis. So-called traumatic paresis is not paresis at all, 
but a condition which mimics paresis. The most common mental 
trouble after injury is confusional insanity. This is a · condition of 
mental confusion in which a man is entirely out of relation with the 
environment, in which he has incoherence of speech and confusion 
of thought, and in which he has forgotten most things. He is not 
violent or highly emotional except perhaps he is liable to causel~ 
anger. A not uncommon condition resembles or is identical with 
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Korsakoft"s psychosis. In this there is multiple neuritis plus mental 
confusion, with gaps in the memory which are filled by spontaneous 
fabrications. It is not that the man invents lies, but that out of 
the amplitude of previous impressions, all sorts of things crop into 
the gaps in his consciousness, and he makes the most improbable and 
absurd statements in the midst of his confusion. 

You all know that after a puncture of a certain portion of the 
floor of the fourth ventricle sugar appears in the urine. This is 
called puncture diabetes. After concussion of the brain, sugar fre
quently appears in the urine. The cause of this has been made evi
dent only recently. Not long ago it was said that the diabetes was 
due to vasomotor disturbance, which flooded the liver with blood 
and took quantities of glycogen into the circulation. But now we 
can say that this view is incorrect. 

What is the modern coneeption of diabetes¥ DiahP-tes is a disease 
due to the lack of coordination between the functions of the various 
ductless glands. Diabetes may be produced by disease of the islands 
of Langerhans in the pancreas, by pWlcture of the floor of the 
fourth ventricle, by administration of excess of carbohydrates, by 
disease of the thyroid, the adrenals, or the pituitary gland; We 
know that when we treat a man !or asthma. by ad.r~ualin, diabetes 
may arise. When we give phloridzin to test the functional capacity 
of the kidneys, sugar appears in the urine. It is entirely probable 
that all these conditions are explicable on the one hypothesis-la.ck 
of coordination .between the ductless glands. From the islands of 
Langerhans comes an inte~nal secretion which lays its control on 
the metabolism of carbohydrates. If that secretion is insufficient, 
the tissues are unable to assimilate carbohydrates, the carbohydrates 
appear in quantities in the blood, the tissues themselves break down, 
the glycogen stored up in the liver is swept into the circulation, and 
the individual has diabetes. 

One school believes that true diabetes is due, and is only due, to 
organic disease of the islands of Langerhans in the pancreas. But 
when we come to reflect that the administration of adrenalin puts 
sugar in the urine, that pituitary disease may do the same thing, that 
thyroid disease may also do it~ we must conclude that these secretions 
are antagonistic to the internal secretion of the pancreas. If there 
is enough secretion from any of them, it will antagonize the pan
creatic secretion to that degree that the tissues no longer assimilate 
carbohydrates. 

It may be a matter of a few hours, days, weeks. or months that 
such antagonism to the function of the pancreas may last without 
permanent hann, but sooner or later the pancreas itself will develop 
organic disease. When it does so, true or organic diabetes begins. 
There are a good many forms of diabetes, and if any one of these 
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forms persists for a long1 period, 'it may be followed by the genuine 
di~betes characterized by organic disease of the islands of Langer
hans. When sugar appear8 in the urine ·after -11. -head injury, it 
means that there is irritation of the floor of the fourth ventricle~ and 
that, as a result of the irritatidn, the· nerves which · go to the supra
renals have caused an· in-creased flow of suprarenal extract, which we 
know makes sugar appear in the urine. Wheriever a concussion, a 
depressed fracture, an 'abscess of the brain, a tumor of the brain, or 
anything else, affects radically the floor of the fourth ventricle, sugar 
is apt to appear in the urine. Because of the fact· that there is stimu
lation of the adrenals from traumatic irritation of the fourth ventricle, 
an excess of adrenalin enters the circulation and temporary diabet.es 
arises, but the essence of this traumatic condition is that it is entirely 
temporary. Anybody who takes the trouble to measure the urine 
after concussion of the brain ·will be struck with th~ frequency of 
polyuria. I have seen a man, after the removal of a. bullet just above 
his cerebellum, pass 120 ounces of urine a day for several days. 
Such polyuria indicates that there has been some jostling, jarring, 
compression, or irritation of the pituitary body, and that the 
posterior portion of the hypophysis cerebri is now furnishing ex
cessive secretion, which secretion causes polyuria. It is more com
mon after fracture of the base than after pure concussion, and the 
probabilities are that when it occurs after a fracture of the base of 
the skull that there was actual damage to the hypophysis cerebri. 

These recently ascertained facts about ~uctless glands clear up some 
of the disputed and doubtful questions relating to concussion of the 
brain. If you will pardon me for introducing the hackneyed topic of 
concussion, perhaps you may be inclined to admit that there is much 
food for thought and inspiration to investigation in the question of 
the relation of these mysterious ductless glands to even such an 
every-day injury as concussion of the brain. 

TD ATJIOSPBBB.B AJl'D ITS B.BL4TIO:& 'fO TB:& J[1J][AJ( JIBCJU.ESll, 
WITH SPECIAL B.D'Ell.DCE TO THE :RAVAL SERVICE.' 

B:r R. c. HOLCOMB, Surgeon, United States Na'V)'. 

ACCIDENTS TO SUB)IARINES. 

The problem of the submarine is most interesting to the sanitary 
officer in its aspect as a. habitation. The Black Hole of Calcutta or 
the· ship Londonderry, with its battened-down hatches, find their 

1 Within the past 10 years the naval llllllltarian has come face to face with new problems 
ID relation to the atmoaphere. In the past he baa confronted the prolllem of more men per 
cubic foot of habitable air apace than pertains ln almost any otl:ler 0<;cupatlon. Bot now 
with the development of 11°ronautlcs the naval p~rsonnel ascend to a great atmospheric 
tenirtt:r: with the demopment of deep ci1vm1 they descend to atmosphene premue equln.
len.t ~o ~en times the pre111ure at. t,be llll4 level; while within the aubmarlne the1 are con
fronted with a reduction ot oxygen content and a high concentration of human and chemical 
alr·ntlatton. · · · · · 
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nearest.. approach to possible. ~~ion . wi~in .the b.ull .Qf the sub
marine. 1'hell8',haTe· been .occuions w.hen. ·fOIDQ unknown .. accident 
has occurred, but as all the oocupants perished or: the boat was never 
recovered we have no record from which to judge how long tbe .occu
pants were able to survive, as occur.red in the British A-7 and the 
United States F-4. But there have been o.ccasions when the :boats 
which have stink have been salvaged with some of the 0ccupants still 
alfre or, as in the case of the· Japanese No. 6, they have left some 
record from which a,n idea might be gleaned of the length oft~ 
they were able to exist. 

I have select.ed five accounts of accidents, three of which are spe
cially interesting. because of the liinit tl\ey place upon survival after 
accident. They are ta.ken from press accounts of the accidents and 
must therefore be viewed with some reservation, particularly so in 
the case of the Min.oga, from the standpoint of the character of the 
gas supposed to have caused the unconsciousness of the men on board. 

1. The Russian submarine Minoga: The accident was said to be 
due to the presence of a bundle of signal 6ags in one of the ventilators 
in such a way that the seaman intrusted with the duty of screwing 
it up previous to plunging might think he had duly turned it home, 
while in fact it was not made water-tight, and the gradual inflow of 
water altered the trim and caused the subtnarine to plunge suddenly 
headlong. The weather conditions were favorable, and the vessel was 
raised nine hours later. When the after hatch was opened three men 
staggered out, barely able to crawl. The captain and 15 of the crew 
were said to have been unconscious when rescued from the after part 
of the vessel. There remained only the coxswain, who was in the 
conriing tower amidship. To get him out took anotiher three hours, 
but the coxswain, when re,lien:d after 12 hours' confinement, was in 
tht best condition of any of the crew. When they were submerged 
the crew suffered from the fumes of chlorin gas (sic) given off by the 
accumulators. The three men who crawled out unaided from the 
after hatch and the coxswain, who had been confined in the conning 
tower three hours longer than his mates, were apparently out of the 
reach of the chlorin-gas fumes; the latter appears to have had more 
and bett.er air to breath. All recovered from the effects of their 
terrible experience. 

2. The German submarine U-S: A remarkable accident took place 
on the German subm1Lrine U-3, January 20, 1911. It was established 
that the accide~t was du,e to the ftoodi,ng of the after compartmen~ 
of the U-3 by failUI'& t~ close the gate valve of the after ventilating 
tube when preparing to dive. The submarine sank at about 11 
o'clock in the morning, and by about 7 o'clock 25 of the 28 men of the 
crew were rescued. The men were partly exhausted and one. Br.i.t~ 
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press report says they were unconscious. · Three other members of the 
crew who were in the conning tower were not recovered until W 
a. m. the next day; aJ,l three were dea,d when the c<mning tO'IDef' 101.11 

opened. 
8. The loss of Japanese submarine No. 6: On April 15, 1910, the 

Japanese subiparine No. 6 was sunk in 10 fathoms, with entire lOSB 
of officers and crew. The vessel was raised on the 16th and opened 
on the 17th. The cause of the disaster still remains unexplained. 
A translation of the diary of the commanding officer · is contained in 
the following extract from the Scientific American, July 6, 1912: 

"On :April 16 last, submarine No. 6, of the Imperial Japanese Navy, 
was lost while maneuvering in Hiroshima. Bay and all on board 
perished. She was commanded by Lieut. Takuma Factomu, and 
after the veseel was raised a letter of farewell from him was 
found in her conning tower. This remarkable document will be 
read with int.erest. The translation from the original published in 
the Japanese press appeared in the Kobe Herald, and is as follows: 

"'Although there is indeed no exeuse to make for the sinking of 
His Imperial Majesty's boat, and for the doing awa.y of subordinat.es 
through my heedlessness, all on board the boat have discharged their 
duties well and in everything acted calmly until death. Although 
we are departing in pursuance of our duty to the Sta.t.e, the only 
regret we have is due to anxiety lest the men of the world misunder· 
stand the matter, and that thereby a blow may be given to the future 
development of the submarines. 

"'Gentlemen, we hope you will be increasingly diligent without 
misunderstanding the cause of the accident, and that you will devote 
your full strength to investigat.e everything, and so secure the future 
development of submarines. If this be done we shall have nothing 
to regret. 

"'While going through gasoline submarine exercise we submerged 
too far, and when we attempted to shut the sluice valve, the chain 
in the meantime gave way. 

'' ' Then we tried to close the sluice valve by hand, but it was then 
too late, the rear part being full of water, and the boat sank at an 
angle of about 25°. Th~ boat rested at an incline of about 12°, point
ing toward the stem. The switchboard being under water, the elec· 
tric lights gave out. Offensive· gas devefoped and respiration be· 
came difficult. About 10 11.. m, on the 15th the boat Sank, and under 
this offensive gas we endeavored to expel the water by hand pumps. 
. " 'At the same time. the vessel was being s'1bmerged we expelled 

the water from the main tank. The light having gone out, the gage 
can not be seen, but we know the water has been expelled from the 
main tank. 
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"'We can not use ~e electric current entirely; the ele<,-trio liquid 
is overflowing, but no salt water has entered, and chlorin gas has not 
develo_pe,d. We only rely upon the hand pump now. The above has 
been written under the light of the conning tower, when it was about 
11.45 o'clock. We are now soaked by the water which has made iu 
way in. Our clothes are pretty wet and we feel cold. I had alway• 
been used to warn my shipmates that their beha.vior (on an emer
gency) should be ea1m and delicate, while brave; otherwise ·we 'COuld 
not hope for development and progress, and that at the same time 
we should not cultivate uceasive delicacy, lest work should be 
ret.arded. People may be tempted to ridicule this after this failure, 
but I am perfectly confident that my previous words have. not been 
mistaken. The depth gage of the conning tower indicates 52 feet, 
and despite the endeavor to expel the water, the pump stopped, and 
did not work after 12 o'clock. The depth in this neighborhood being 
10 fathoms, the reading may be correct. 

"'The officers and men of submarines must be appointed from the 
most distinguished among the distinguished, or there will be annoy
mce in cases like this. Happily all the members of this crew have 
discharged their duties well, and I am satisfied. I have always ex-
1iected death whenever I left my home, and therefore my will is 
already in the drawer at Karasaki. (This remark applies only to my 
ptivate affairs, and it is not necessary. Messrs. Taguchi and Asami 
please inform my father of this.) 
"' I respectfully request that none of the families left by my subor

dinates shall suffer. The only thing I am anxious about is this. (At
mospheric pressure is increasing, and I feel as if my tympanum were 
breaking.) 

" 'Twelve thirty o'clock, respiration is extraordinarily difficult. I 
mean I am breathing gasoline. i am intoxicated with gasoline. 
"'It is 12.40 o'clock."' 
4. The loss of En~ish submarine .A-7: On January 16, 1914, while 

engaged with other submarines from Devonport, it was noted that 
the A.-7 was submerged for an unusually long time. It was con
cluded that the boat had met with an accident. Efforts to locate 
her were at first 1insucces8ful. There were 11 officers and men on 
board. On January 21 the submarine was found in 138 feet of 
water. Efforts to raise her were continued until March 6, when 
they were abandoned by order of the Admiralty. 

5. The loss of the U. S. S. F-4: On the fore.noon of March 
25, 1915, the submarine U. S: S. F-4 failed to return to the sur
face from a submerged. run, and remained sunk outside the har
bor of Honolulu until raised to the surface August 29, 1915, a 
period of more than five months. Her crew consisted of 2 officers 
and 19 enlisted men.' First located at a depth bf 305 feet, she was 
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gradually worked into a depth· of 40 ifeiet by· May 25; Heavy swells 
wrecked the apparatus at the tlliie empl&yed, and salvage work 
was delayed until late in August, when new methods were employed 
with success. The deepest diving in history was undertaken in con
nection with the salvage of •this ship: The manner in which the 
erew died will perhaps always remain uncertain. 

The foregoing submarine, accidents, will, I believe, tend to show 
that the hygiene of a submarine is largely a question of air supply. 
Consideration of food, its preservation or preparation, always comes 
back to consideration of air supply. Consideratfon of clothing, of 
rest, of sleep, must all bring us back to consideration of ventilation. 

THE DEVELOPMENT OF· THE CHEMICAL TllEOR~ OF VENTil,.ATION. 

The problem of air for the submarine has no parallel in any other 
human habitatiOn, and !t is the problem of the submarine as a habi
tation which mainly concerns us. It is not a problem of chemistry 
alone, but it is also a problem of physiology. Nor are these two 
sciences alone concerned, but its very artificial character makes it 
also a problem of physics and of bacteriology. The development of 
modern ideas on the subject of air and respiration has been a slow 
and tedious process which has extended over many centuries and 
the discoveries of one science have often been delayed by awaiting 
new discoveries in other sciences. • 

Before Galen (131-201 A. D.) the arteries, because they were found 
empty after death, were believed by the ancients to contain air. 
But though Galen disproved this he taught that the object of respir
ation was to cool the fiery heart, the purpose of the chest's move
ments being to introduce air for generating vital spirit.a by the 
pulmonary vein and to get rid of ·the heart's smoky vapors by the 
same channel. It was wholly a physical theory; there was no science 
Qf chemistry to assist in any other conception. 
' For some 14 centuries this view remained all-sufficient, until 
William Harvey (1578-1657) taught and demonstrated the circula
tion of the blood. But Harvey had no conception of how or why we 
breathe, except that long associated with medieval mysticism. Rob
ert Boyle (1627-1691) perhaps pointed out the way for our modern 
conception by his experiments with animals and combustion in 
'1acuo, demonstrating that air was necessary to suport life as well 
as combustion. In his Memoirs for a General History of the Air 
we find this rather interesting estimate of the atmosphere: 
· "Our atmosphere, in my opinion, consists not wholly of purer 
rether, or subtile matter which is diffused through the universe, but 
in great number of numberless exhalationi; of the terraqueous globe; 
and the various material~ that go to comp,~ it, with perhaps some 

Digitized by Google 



No. 3. HOLCOMB-ATMOSPHERE. 486 

substantial emanations from the celestial bodies, make· up U>getber, 
not ft bare in determined feculency, but a confused aggregate of 
dHFerent eftluvia." 

About 1669 Lower was able to demonstrate that the bright red 
color of arterial blood was due t.o the fact that it absorbed au· while 
passing through the lungs. This was the important clew of. the con· 
nection between the physiology and the chemistry of ventilation. All 
this time chemistry, that yet undeveloped science, had been waiting 
for this clew to point out the way for new disco,·eriea, and with 
reasonable rapidity the mind of man found the way. 
In 1674, some five years later, John Mayow (1643-1679) produced 

the treatise upon which his fame rests; it is entitled, "Traetatus 
quinque medico physici quorum primus agit de salnitro et spiritu 
nitro-aereo, secundus, de respiratione, tertius, de respiratione foetus 
in utero et ovo, quartus, de motu muscnlari et spiritibus animalibus, 
ultimus, de rhachitide; studio Joh. Mayow, LL. D. & Medici nee non 
Coll. Omn. Anim. in Univ. Oxon. Socii. Oxonii e theatro Sheldo. 
niano, An. Dom. MDCLXXIV." By a series of convincing experi
ments he was able to !iliow that the dark venous blood was changed 
to bright red by taking up a certain ingredient in the air which, as 
being a constituent of saltpeter he termed the" spiritus nitro aereus." 
It was he that more fully grasped the object of respiration and the 
fact that there was a definite constituent of the air which supported 
life, not necessarily " celestial in nature " and " identical with the 
essence of the stars." His early death, which took place in 1679 (he 
being then only 36 years of age), greatly retarded the development 
of the new chemistry. He not only sensed the exchange of gases be
tween the blood in the air and the lungs, the one giving up its" spiri
tus nitro aereus '' and the other the "noxious vapors" of the body, 
but he located the seat of animal heat in the muscles, thus taking 
from the " fiery heart" another <;1f its medieval conceptions, a view 
that remained undeveloped until von Helmholtz demonstrated it 
anew in 1845. 

The latter part of the eighteenth century, after physiology had 
paved the way, and in the space of some 18 years, startling deYelop
ments were made in the science of chemistry which laid the founda
tion of our modem conceptions of the theory of respiration. Between 
the period of 1757 and 1775, Black discovered carbon dioxid ( 1757); 
Cavendish discovered hydrogen (1766), Rutherford discovered ni~ 
trogen (1772), Priestley and Scheele discovered oxygen (1771), and. 
Lavoisier, with untiring perseverance, from 1772 to the time of his 
premature death (he being executed in Paris during the Reign of 
Terror, May 8, 1794), exerted himself to o,·erthrow the phlogiston 
theory and lay the foundations of our modern conceptions of chem· 
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istry. It was he who showed that oxygen was used up by the lungs 
in the formation of carbonic acid and wat.er, and how this p~ 
which was classified as one of combustion, furnishes to man the 
resulting animal heat. He taught . that the expired carbon dioxid 
derived its ca.rbon from the blood, and that to a cerlain extent we burn 
ourselves and replace what we have burned by consuming food. But 
the Lavoisierian theory. of combustion was strongly combated, and as 
late as 1796 we find Lamarck attacking the theory which he referred 
to as the " pretended existence of a ma.terial called oxygen which the 
pneumatic chemists have nev~r seeJl nor studied, and the existence 
of which they imagine to explain the eff~ of ' fix~ acidific air.'" 

For the past 140 years this. conception of air and of respiration 
has been more elaborately developed, a.nd wi.th this development 
have grown other ideas. These ideas have to .do with the vitiation 
of air by different factors, which render it unhealthful or unfit to 
breathe. The vitiation of air by h~an beings has been extensively 
studied, and these studies fall most na~rally under five heads, as 
follows: 

· (a) The role played by a deficient oxygen pressure. 
(b) The role played by an increased carbon-dioxid pressure. 
( c) The role played by the $kin. 
( d) The role played by a possible toxic organic substance in ex- , 

pired air. 
( e) The role of bacteria and dust. 

THE DEVELOPMENT OF THE PHYSICAL THEORY OF VENTILATION. 

Throughout the nineteenth century an abundance of laborat{)ry 
experiments were undertaken, each contributing its share to a better 
understanding of the chemical and physiological conception of the 
theory involved, but skeptics cropped up now and again who were 
not entirely satisfied with the application of these laboratory ex
periments and investigations to the actual conditions, and at the 
present time we are seeing an increasing skepticism on the matter 
of the chemical importance of 'ai~ vitiation. The new school does 
not entirely eliminate the · importance of the role played by dimin
ished oxygen pressure, increased carbon dioxid presffilre, or pos-9-
ble presence of an organic poison, but they hold 'that the conditions 
tinder which these factors are of importance are · exceedingly un
usual. The new school is· bringing . t~e physics ?f the problem 

· strongly to the fore. · · · 
· In 1883 Hermans, of the Hygienic Institute in Am~rdam, hav
ing convinced himself of the inadequacy of the oxygen and carbon
dioxid theory and finding by his own experiments no evidfnce of the 
existence of an organic poison, and observing that his own bodily 
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temperature in crowded theaf:ers and churches rose from 0.3 to· 0.6 
C., put forward the theory that the evil elects of air that had been 
vitiated by human beings are due simply to the inability of the body 
t.o cool itself because of the surrounding elevated temperature and 
increased humidity. Heat and htimidity and their bearing on cer
tain pathological manifestations, notably insolation, have long been 
recognized, but the connection of the minor symptoms of air viti~ 
tion in crowded theaters and churches had not been traced. Hermans 
did not support his opinion with experimental evidence. 

The chief contributors to the experimental proof of this view 
ha•e been Lewaschew, Haldane, Fliigge, Heymann, Paul, Ercklentz; 
Hill, and the New York State Commission on Ventilation (Winsfow, 
Kimball, Lee, Miller, Phelps, Thorndike, and Palmer). Quoting 
from an article by Prof. Frederic S. Lee, the explanation of this view 
is briefly as follows : 

"Living beings constantly produce and give off to their environ~ 
ment an excess of bodily heat. This heat must be constantly carried 
away from the body and is carried away partly through the lungs 
in expired air, but chiefly through the skin by the process of radia
tion, conduction through the clothing, and the evaporation ()f perspira
tion. It is obvious that to insure this necessary and healthful re
moval of heat there is needed an atmosphere about the body that is 
neither too hot nor too humid. If it is too hot, radiation and con
duction are prevented; if too humid, the evaporation of perspiration 
is interfered with; and if the two conditions exist simultaneously 
the result is a rise of bodily temperature with concomitant interfer
ence with the body's well-being. According to this conception the 
air problem involved is one of physics and not of chemistry; the 
physiologic problem is a problem that begins with the skin and not 
the lungs; and the ventilation problem is a problem of maintaining 
the proper temperature, humidity, and motion of the air." 

FATALITIES ATTRIBUTED TO AIR VITIATIOX, 

Should we review the incidents in connection with the most fre
quently quoted fatal example of air vitiation to human beings-the 
Black Hole of Calcutta-we might be able to account for it to some 
extent on the basis of this physical theory, though in fact it has served 
to illustrate all theories with regard to the cause of air vitiation. 
Increased carbon dioxid has usually been assigned the role of the 
factor of vitiation and the circumstances were as follows: Suraj-u<l
Dowlah, a. youth of 19 years, ruler of Bengal, in pursuit of one of his 
own family who had escaped from his vengeance, marched · against 
the British a.t Calcutta. Many of the British fled, but those who 
remained surrendered after a feeble resistance, were made prisoners, 
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and eonfined in the military jail of Fort William. This military 
jail, known as the " Black Hole," consisted of a room. 18 feet by H 
feet 10 inches in size, with only two small windows, barred with iron. 
It was the month of June, in the year 1706, a month in which the 
tropical heat of Calcutta is not.oriously most oppressive. The mean 
summer temperature is 86.7 F. and the mean annual rainfall 70 
inches-a hot and humid climate. When the door of the. prison 
was opened in the morning only 23 of the 146 prisoners were found 
alive. Considering that the adult human being will give off approxi
mately 10 ounces of watery vapor by the lungs and 20 ounces of watery 
\rapor by the skin, considering the high heat of the season, we may 
well imagine fact.ors of heat and humidity which might well be 
taken into consideration in explaining this incident. 

But the Black Hole of Calcutta and th~ episode of the steamship 
LO'fldO'flderry have also been used to illustrate the possible presence 
of a highly poisonous organic substance in expired air. The Lm
donderry encountered a severe storm, and with hatches battened 
down 200 steerage passengers were forced to occupy a cabin space 
18 by 11 by 7 feet in height, with the result that 80 persons were 
found dead the next morning. 

THE CHEMISTRY OF THE ATllOSPHERE. 

The average composition of air may be said t.o be, in 100 volumes: 
When 

lDaplred. 

Oxygen----------------------------------------------- 20.60 vols. 
:Nitrogen---------------------------------------------- 76. 90 vols. 
A.rgon------~-~-----------------------------~--~--- 1. 00 voL 
Carbon dtoxfd..-------------------~--~--------------- 0.04 voL 
Aqueous va1>9r (about>-------------------------------- L46 vols. 
A..JnIDonfa---------------------------------------------1 
Ozone------------------------------------------------
:Nltrlc acid-------------------------------------------· Traces. !ilarsh gas ____________________________________________ . . 

Sulphurous anhydrld----------------------------------· 
Sulphuretted hydrogen (In towns>---------------------· 

Whee 
aplre4. 

16 TOls. 

77 VOOr.. 
1 vol 
4 vols. 
2 vols. 

In the proportion of argon given above is included its congeners, 
helium, neon, krypton, and xenon. 

After the work done by Black, Cavendish, Rutherford, Priestley, 
Scheele, and Lavoisier, between 1757 and 1775, a calm of scientific 
certainty pervaded the chemical world on the subject of chemical 
constituents of the atmosphere. In 1785 Cavendish asked himself 
the question: Is the so-called nitrogen separated from the atmosphere 
wholly nitrogen, or is there a part which can not be reduced to 
nitrous acid? He concluded that not more than 8 parts per 1,000 
could be" regarded as differing from true nitrogen. In 1894 Lord 
Rayleigh and Sir William Ramsay discovered, and later announced 
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the discovery of, a new gu. in the atmosphere which they called 
argon, and in appro~imately the proportions indicated by Cavendish; 
This discovery prep~ the way for the discovery of other gases 
which with argon are sometimes called the "noble gases," the other 
gases being known as.ne$)D, krypton, and xenon. Helium, which had 
been known as an element in the sun since 1868, was again encoun
tered here. Argon and its companions, so far as known, have nu 
valency, and therefore form no chemical compounds. 

Chemistry is indeed a wonderful science, and remarkable adrnnces 
have recently been made in connection with radio-active substances 
and their radiations. The atomic theory of Dalton, based largely on 
the study of gases and developed by Gay-Lussac, Dulong .and Petit, 
Avogadro, and Mendeleeff, has been further elaborated by the dis
covery of radium. Our chemistries formerly described an atom in 
this way: 

"An atom is the smallest portion of matter that can exist; it is 
incompressible, indivisible, and itself unchangeable." 

And yet, since 1904, when Sir J. J. Thomson discovered the elec
tron and evolved therefrom the corpuscular theory of matter, one by 
one each of the properties ascribed the atom in our definition has 
been demonstrated to be erroneous. 

The view is gaining ground that atoms are not the smallest por
tions of matter than can exist; that they are compressible, elastic, 
deformable entities, capable of yielding to every source of pressure 
which may be applied to them; that.they are divisible, consisting 
of an electro-positive nucleus and electro-negative electrons, and 
finally they can not be regarded as unchangeable, as the radio-active 
atoms are constantly disintegrating. · 

This change in theory,·due to recent discoveries, has so slaught
ered the older definition of an atom that we may well speculate on 
what new discoveries the fntui:e may have in store for us. At the 
same time we should realize that no actual progress is made in chem
istry except that which may be demonstrated Is facts. 

THE PHYSICS OF .THE ATMOSPHERE. 

Physiologists are beginning to take more notice of certain physical 
facts in relation to the atmosphere as they affect human beings. 
These physical f act.s include the weight, pressure, or tenuity of the 
atmosphere, the temperature, the humidity, and the movement of 
air, which hastens diffusion, and other physical phenomena. 

DlllINISHED OXYGEN PRESSURE AND THE EFFECTS OF ATMOSPHERIC 
TENUITY IN AVIATION, BALLOONING, AND MOUNTAIN CLIMBING. 

The composition of outdoor air is relatively constant. An investi
gation lasting over three years in which daily analyses of the air were 

Digitized by Google 



HOLOOKB-AT'llrlOSPHBBB. Vol. X. 

made by Miss Alice Johnson for the Carnegie Institute of Washing
ton, Boston, Mass., proved that the percentage of carbon dioxid and 
oxygen in uncontaminated outdoor air remained practically constant 
throughout the entire year, irrespective of wind direction and tem
perature. Specimens of normal air secured at numerous place.a on 
the Atlantic Ocean and on the top of Pike's Peak showed the same 
remarkable uniformity. 

The air of the submarine is the direct descendant of the atmosphere, 1 

the chemical constituents of which have been given, but from the ' 
moment the hatches are closed the relationship becomes more and 
more remote, until vitiation has progressed to the stage where the 
air can no longer support life. Human beings not only pollute it. · 
but gases are also evolved from the accumulators. It must be noted 
here that one of the main reasons why the air of the submarine must 
be regarded as a special problem is the fact that the atmospheric air · 
begins to deteriorate from the moment the hatches are closed, and ' 
that prolonged submersion can only be made possible by providing 
some method of air purification and air renewal. The oxygen of 
the atmosphere which may be normally present in amount equal to 
20.6 volumes per 100 will drop hour by hour as this gas is extracted ' 
by the process of respiration. Pettenkofer and Voit found that the , 
mean consumption of oxygen: during 24 hours by a man weighing 70 
kilos is about 700 grams, or 490 liters (0.72 cubic feet per hour). By 
actual experiment it has been determined that the average consump· 
tion of oxygen per man under inactive conditions within the sub
marine is about 0.9 cubic feet per man per hour (Brown and Mc· 
Entee). Belli and Trocello in their investigations with Italian suh· 
marines placed it' at 25 liters (0.-888 cubic feet) per man per hour. 
The latter observers found .the oxygen dropped at the end of a two
hour submersion from 21 to 19.6 per cent, the initial air volume being 
150 cubic meters with 12 men on board. The former observers found 
the oxygen dropped after a sub1t1ersion of 16 hours 50 minutes to 
14.63 per cent, the initial air being 8,483 cubie feet with 14 men on 
board. Both of these tests were made in submarines containing bat· 
teries with the acid electrolyte. Brown and McEntee found a slight 
addition of oxygen in 'the contained air ·generated by the batteries; 
this amounted to approximately 0.2 of a cubic foot per hour, the ratio 
between the amount of oxygen and hydrogen given off being 1 of 
oxygen to 45 of hydrogen. In an experiment recently conducted in 
a submarine equipped with the alkaline batteries results of air exam· 
inations indicated that these conditions were revenied and that oxygen 
was given off in greater volume than the hydrogen. The examination 
of the air at the end of a nine-hour submersion showed as follows: 

Rour. 
9.12 
6.12 

Oxygen. 
21.86 
20.24 

Hydrogen. 
.09 

1.56 
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It is interesting to fix a limit to which the oxygen pressure may 
safely fall. McEntee and Brown in their report fixed on an arbi
trary figure as a result of their work, that .oxygen should not fall 
below 15 per cent under submerged conditions. Regnault and Reiset 
in 1849 proved experimentally that oxygen can be diminished to 
10 per cent in inspired air before respiration becomes quickened. 
Muller in 1858, Paul Bert in 1870, Friedlander and Herter in 1879, 
and others have obtained similar experimental results. Considering 
that the oxygen breathed at the sea level would amount to 20,60 
per cent of one atmosphere, the oxygen parti11l pressure would equal 
156.56 mm., the total atmospheric pressure being equal to 760 mm. 
of mercury. At the proportion of 15 per cent the oxygen partial 
pressure would equal 114 mm. 

Aviators have ventured to great heights, the greatest height at
tained to date being 26,246 feet, nearly the height of Mount Everest 
(29,000 f~t). At this altitude the aviator is in an air pressure of 
approximately 6 pounds per square inch, or 302 mm. of mercury. 
The oxygen partial pressure at this height, assuming the same condi
tions of diffusion, would be equal to a partial pressure of 62.2 mm. 
of mercury, a very considerable reduction of total oxygen supply 
d ordinary rate and depth of respiration. 

Still greater altitudes have been attained by balloons. Over 100 
years ago Gay-Lussac (Sept. 16, 1804) ascended 23,000 feet and 
brought down samples of air for comparison by chemical example 
with the air of the earth's surface. 

In 1862 the British Association for the Advancement of Science 
arranged for a number of ascensions for scientific purposes. They 
employed the services of Mr. Coxwell as pilot and Mr. Glaisher of 
the Greenwich Observatory as an observer. Several ascensions were 
made during which Glaisher observed increased respiratory and 
pulse rates. Starting with a pulse rate of 76 per minute at the sur
f~ he noted an increase to 90 at 10,000 feet, 100 at 20,000, 110 at 
higher elevations. The most memorable ascent made by these aero
naut.s was made at Wolverhampton September 6, 1862. Glaisher 
became unconsciotls at 29,000 feet, and Coxwell, unable to use his 
hands, pulled the valve line with his teeth. Glaisher estimated that 
on this occasion they continued to ascend to 37,000 feet, as the balloon 
at the time was rising at a rate of 1,000 feet per minute. 

On April 15, 1875, H. T. Sivel, J. E. Croce-Spinelli, and Gaston 
Tissandier, ascended from Paris in the balloon Zenith to an altitude 
of 27,950 feet. Only Tissandier came down alive, his two companions 
losing their lives, according to accounts as a result of asphyxiation. 
The highest well-ascertained ascension was made during n series of 
balloon flights by Dr. Berson. The record flight was made July 31, 

4331~16---4 
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1901, at Berlin. Berson and Suring actually not.ed a barometric read· 
ing corresponding to a height of 34,500 feet, and possibly rose 1,000 
or 1,500 feet higher, th.ough in spite of oxygen inhalations they were 
unconscious during the highest portion of the ascent. 

But the effects of the tenuity of the atmosphere have· long been 
recognized in connection with mountain climbing, and have been ac· 
curately described by Mr. Whymper in connection with the ascent 
of Chimborazo. Symptoms were first noted in the altitude of 16~664 
f~t, and are described as severe headache, dyspnea, intense thirst, 
light fever, and general malaise. Persons ascending the railroad at 
Pike's Peak and the cableway from Chilecito to the Famatina copper 
mines in the Andes are frequently affected; the latter railroad ascends 
10,000 feet in the space of some 12 miles. At the starling point the 
summer sun shines hotly, while at the terminus the average summer 
temperatlire seldom rises above 5 C. 

Before taking up the consideration of oxygen pressures within the 
lungs and the tissues of the body, it seems proper to oonsider the 
temerity of man in venturing to oxygen partial pressures of a greater 
degree than that of air at the sea level. This is best considered in 
connection with its practical application to deep diving. It may be 
noted that the barometric pressure of 760 mm. of mercury at the sea 
level is equivalent to a column of fresh water 34 feet in height, or a 
column of salt water 33 feet in height. It is therefore evident that 
for each 33 feet one descends in salt water an additional pressure 
equal to the weight of one atmosphere is assumed. Before 1907 a 
dive to the depth of 100 feet was considered a very deep dive. In 
that year the work of the British Commission resulted in new concep
tions of the physical principles involved, and dives were safely made 
to a depth of 210 feet. The work was then undertaken in the United 
States Navy under Passed Asst. Surg. French and Chief Gunner 
Stillson, during which a.n apparatus was developed so that dives were 
safely made in connection with the salvage of the submarine F-4 to 
a depth of 306 feet, corresponding to a pressure of 7,047.25 mm. of 
mercury, or an oxygen partial pressure of 1,452 mm. 

THE RESPIRATORY EXOHANGE OF OXYGEN IN THE LUNGS AND TISSUES. 

Physiologists in assuming a mechanical .interpretation of the 
transfer of gases in the lungs itnd in the tissues always assume a 
pressure equivalent to that at the sea level-that is to say, a pre$lll'e 
of 760 mm. of mercury. 

AB stated above, inspired air contains approximately 20.6 volumes 
of oxygen, while expired air contains only 16 volumes, the ventilation 
of the alveoli of the lungs being accomplished by the physical laws 
governing the diffusion of gases. The oxygen content of the alveoli 
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is probably constantly below the content of expired air for the reason 
that tidal air in the respiratory tree is never completely mixed with 
the air remaining in the alveolar spaces. The partial pressure of 
oxygen in air under standard conditions is 156.56 mm. of mercury 
or 20.6 per cent of 760 mm. of mercury. . The partial pressure of 
expired air under standard conditions with 16 per cent oxygen is 
but 121.6 mm. of mercury. The figures show a diffusion ·pressure 
equal to the difference between 156.56 and 121.§, or a diffusion pres
sure of 34.96 mm. to carry the oxygen of tidal air into the alveolar 
spaces of the lungs, and this pressure is further increased by the 
fact that the absorption of oxygen in these spaces is constantly 
going on, so that the mean difference is great.er. 

A liquid, such as water, will when exposed to a gas take up the 
·gas by absorption according to definite physical laws. An analysis 

of the blood shows that it contains oxygen, carbon dioxid, and 
nitrogen; the gases of the air. The gases for purposes of estima
tion are extracted by some special type of gas pump as those of 
Ludwig or SprengeL The average gaseous composition of the blood 
in a volume of 100 c. c. may be stated as follows: 

0 I Carbon NI 

~~~~~~~~~--~~~~~~~~-l-x-y-gen_. ~· tr~m. 
c. c. I c. c. c. c. • 

11.0 c. c. arterial blood............. . .............. ... .. .. .... .. ....... ..... 22. 6 34 1. 7 
100 c. c. venous blood ... . , ...... ... ........ ............. . .............. ... 12. O 45 1. 7 

The amount of oxygen absorbed in blood plasma is comparatively 
small. The oxygen tension, or absorption pressure, has been found 
to be from 4 (Strassburg) to 10 (Herter) per 'cent. Accepting the 
above limits for a working average, the oxygen tension in arterial 
blood would be from 30.4 to 76 mm. of mercury. Blood plasma ex
posed to air with a partial oxygen pressure of 30.4 to 76 mm. of mer
cury would absorb only from 1.0 to 0.8 of a cubic centimeter of 
oxygen for each 100 c. c. of blood. But we have seen above that 100 
c. c. of arterial blood contain 22.6 c. c. of oxygen; it is therefore evident 
that there is some other special oxyg~absorbing ingredient which 
must take this gas up in chemical combination. The property of 
taking up this large quantity of oxygen is ascribed to hemoglobin, the 
respiratory pigment in the erythrocytes. Hemoglobin is the most com
plex molecule in the body. It is the iron-carrying constituent and its 
molecular weight is enormous (16,669); the oxygen probably links 
with the iron atom. The hemoglobin ( oxyhemoglobin) of the arterial 
blood carries a definite amount of oxygen in chemical combination. 
While so carrying this oxygen its eolor is a bright red and its spec
trum is charact.eristic, containing the two absorption bands, one in the 
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yellow, the other in the green, of the solar spectrum. When sub- , 
jected to the mercurial air ptqnp the oxygen is given off and the pig
ment becomes of a purple color. One hundred· cubic centimeters of 
blood contain about 14 grams of hemoglobin, and 1 gram of hemo
globin liberates 1.34 c. c. of oxygen (Hiifner). The reduced hemo- ' 
globin qas a characteristic spectrum. Instead of the two absorption 
bands, only one now appears, which is fainter in character an<l 
largely occupies th~ space between the two absorption bands of 
oxyhemoglobin. As rapidly as oxygen comes in contact with living 
protoplasm in the capillary circulation it enters into a fixed chemical 
combination. Hemoglobin has a greater affinity for oxygen than it 
has for carbon dioxid and therefore gives up the one in the lungs to 
take up the other, but living protoplasm· has a greater affinity for 
<lxygen than hemoglobin, which it takes up in the process of cellular · 
respiration or combustion. As the oxygen enters into a fixed chemical 
combination in the tiSffile cell, the oxygen tension drops to zero. 
Under these circumstances the difference in pressure between the 
oxygen tension in the blood and that in the tissues is sufficient to cause 
a rapid diffusion of oxygen through the capillary walls with corre
sponding liberation of oxygen from the hemoglobin. 

Considering the pressure relations of oxygen from its introduction 
into the body with fresh air until its fixation in the tissues, we may 
construct the following schema: 

• Mm. 
Oxygen partial pressure lo atmosphere _______________________________ 156. 00 

... 
Oxygen partial pressure ln alveolar alr------------------------------- 12L 00 

... 
Oxygen partial tension la arterial blood------------------------------- 29. 6" 
Oxygen partial pressure In venous blood------------------------------ 22. Of 

"' Oxygen tension In tissues------------------------------------------- 0. 00 

It is probably true that we can not account for the exchange of 
gases in the tissues and in the lungs wholly by the mechanical theory, 
and much work remaiBs yet to be done to put it on a more substan
tial basis, but like all theories it serves as a stimulus to acquire more 
facts to substantiate it or to tear it down. 

THE THEORY OF SECRF.TION OF OXYGEN BY THE LUXGS. 

It has been suggested that the living epithelium of the lungs and 
the living epith,elium of the capillaries exert a distinct influence on 
the passage of oxygen from the air to the blood and from the blood 
to the tissues in such manner that this phenomenon might be re
garded as a secretion of this gas. 

Bohr was strongly impressed with the belief that the passage of 
oxygen into the lungs was not a mere process of diffusion but also 
involved a distinct secretory activity by the pulmonary epithelium. 
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He found some support for his theory in the fact that in the air~ 
bladders of certain fishes a distinct secretion of oxygen can be 
proven. Prof. Henderson has recently lent support to this theory in 
connection with observations on Pike's Peak. The altitude of this 
peak is 14,107 feet, and the barometric pressure is approximately 
450 mm. of mercury. He noted that the symptoms of mountain sick
ness continued for a period of about four or five days and at the 
end of this time the syma.toms would disappear and the individual 
fully recover therefrom, ~d attributes this to the adjustment on 
the part of the lungs to the atmospheric condition and the power 
of the living epithelium of the lungs to secrete more actively oxygen 
from the air of the lungs 'into the blood. 

THE EFFECTS OF INCREASED ATMOSPHERIC PBF.SSURE. 

Much remains to be properly explained with regard to oxygen 
absorption as well as with regard to the eft'ects of bad ventilation and 
the stimulating in1luence of fresh air. We are coming to understand 
from our studies in connection with caisson sickness and deep diving 
that the nitrogen of the air can not be disregarded in any studies in 
connection with respiration. We are learning that this is normally 
absorbed in the blood and tissues and that such absorption varies 
w~ the partial pressure and is roughly 1 per cent of nitrogen per 
atmosphere (Hill and Macleod). It has been quite conclusively 
demonstrated that caiss0n sickness and diver's palsy are due to an 
increased amount of this gas in the tissues, consequent upon an in
crease in its partial pressure, and the symptoms are due to the fact 
that rapid reduction of pressure, before elimination can take place, 
results in the expansion of this gas into bubbles with the production 
of the so-called "gas emboli." We can not forget that we are at 
the bottom of an aerial ocean and saturated with its gases. This 
pressure under standard conditions is sufficient to force the atmos
pheric gases into metals, which phenomenon is known as the occlu
sion of gases. These occluded gases are given oft' in a high vacuum 
and have long been a factor in connection with the operation of the 
X-ray tubes, the occluded gas in the metal being largely, but not 
entirely, driven oft' by heat and electric discharge during the process 
of pumping the tube. Nor should we forget the power of solids 
under certain conditions to transmit gases. Carbonic oxid may, for 
instance, traverse red-hot cast iron. The utilization of platinum 
by Villard as an osmo-regulator of X-ray tubes is well known, the 
platinum when heated to red heat being capable of being permeated 
by hydrogen gas. The enormous power of absorption possessed by 
coconut charcoal suggests that there may be a power of occlusion 
in living protoplasm worthy of extended experimmital study. When 

Digitized by Google 



446 HOLCOMB-ATMOSPHERE. VolL 

any mixture of gases is present.ed to a liquid, each gas is absorbed 
in proportion to its own specific solubility in that liquid and in pro
portion to the partial pressure exerted by it. 

A study of aviation accidents such as the incident described by 
Ovington, the accident to Chavez, and a host of others where the 
deaths are summed up in the list of casualties as " lost control," as 
well as the growing importance of aviation and of deep diving, all 
will, I trust, add a new stimulus to the stwy of this important sub
ject. The personnel of the Navy· are venturing into wide ranges 
of oxygen partial pressure varying from 93 mm. to 1,427 mm. of 
mercury. Submersion in either one of these pressures above or be
low the normal oxygen partial pressure of 156.56 mm. of mercury 
for any but a very t.emporary period would probably produce un
toward symptoms, and it is therefore necessary to consider the subject 
of saturation of gases or desaturation of gases at increased or decreased 
partial pressures. This may best be understood by considering the 
gas-embolus theory of caisson sickness. 

It is a well-established fact that "caisson disease" and "diver's 
disease" never occur when the patient is under pressure, but only 
after the individual hall reached the IJ'Wl'f ace and, the 'P'f'688'U1'6 i8 thus 
reduced. 

Should one ent.er a compression chamber and the air contained 
therein be brought to a pressure of 20 gage, or 20 plus, as it is some
times called, the body would begin rapidly to absorb air at this pres
sure and after a long period saturation would be complet.e. Now, if 
the pressure were suddenly released to 0 gage, the pressure of the 
gas absorbed by the tissues would be 20 gage while the surrounding 
atmosphere would be 0 gage, and the gas in the tismies would expand 
and form gas bubbles there. It is due to these bubbles of nitrogen 
gas in the tissues that we have the phenomenon of caisson disease 
when the diver or the sand hog reaches the surface. 

THE GAS-EMBOLUS THEORY. 

The work by Haldane, Boycott, and Damant, who undertook the 
deep-diving investigation for the British Admiralty, and the work 
of Leonard Hill, Macleod, and others, has placed the whole subject 
of saturation and d~saturation, or decompression, on a practical 
basis. For the purpose of getting a clear idea of the subject we 
must consider the only gas concerned to be nitrogen. The blood in 
the capillaries of the lungs must dissolve nitrogen from the air in 
direct proportion to the pressure of this gas in the alveoli. The 
dissolved gas is carried by the blood to the tissues and these in turn 
absorb it until the pressure is again equalized between them and the 
blood. The blood, after giving up its excess of dissolved nitrogen, 
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returns to the lungs, there to receive a fresh charge, and this goes 
on until the blood and the tissues are saturated wit}) gas at the same 
pressure as the surrounding atmosphere. 

The above changes must be within certain limitations of time, and 
these limitations are controlled in a measure by certain considera
tions. The blood of man constitutes one-twentieth of the body 
weight, so that if tissues were all liquid they would dissolve twenty 
times as much nitrogen as the blood. In man, however, the tissues 
are two-thirds water, and they contain from 15 to 20 per cent fat. 
Now, fat will dissolve five times more nitrogen than water (Ver
non), consequently it takes longer for a given quantity of tissue than 
of blood to become saturated at a given pressure. On account of the 
fat they contain, the tissues in the average man will absorb 35 times 
more gas than his blood. We will now assume that it will take one 
minute for all the blood of the body to complete a cycle of more or 
less equal distribution, and on this assumption if the body were sud
denly immersed in an increased pressure, at the end of the first 
minute· the tissues would be one thirty-fifth saturated. In the next 
minute there will be saturated one thirty-fifth of the remaining 
thirty-four thirty-fifths, and so on. After 5 minutes the body will 
be about 22 per cent.saturated; after 30 minutes 50 per cent satu
rat.ed. It would take two hours before saturation would be com
plete. Such a calcula.tion is, however, subject to a further adjust
ment, as it is based on the assumption that the blood is distributed 
evenly throughout the body; but -euch is not the case, for the mass 
movement of the blood varies in a considerable degree, the volume 
being much greater in active muscles and glands than in passive 
structures, such as fat and joints. The less vascular tissues will lag 
behind the others and thus prolong the time necessary for the satura
tion of the body as a whole. "We see, therefore, that after some 
time in compressed air the blood and active tissues will be saturated 
and contain volumes of dissolved gas in proportion to their relative 
bulks; the fat, although not saturated, will yet contain up to five 
tim~ more gas than an equal volume of blood, and the passive tissues 
will be incompletely saturated" (Macleod). 

Based upon the above considerations of the gas-embolus theory 
are the practical studies of decompression, the all-important measure 
for the prevention of casson sickness. 

The worker in compressed air may, therefore, be likened to a. bottle 
of aerated water, the gas being in solution as long as the pressure 
is maintained, or the cork in place; remove the pressure by extract
ing the cork and the excess of absorbed gas rapidly forms bubbles 
and seeks to escape. 

The presence of gas emboli in the spinal cord has long been known 
(Leyden, F. Schultze, Hoppe-Seyler, and Paul Bert~. The work of 
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the British Commission and of Leonard Hill contains ample S\lP
port of their the9ry in their experiments on animals. Erdman, in 
connection with this disease in the workers of the East River tunnels, 
reports the finding at necropsy of a colleetion of 5 c. c. of gas beneath 
the mucosa of the jejunum. In two other cases he reports aspirating 
1 c. c. of gas from beneath the periosteum of the tibia, and finally 
he reports a necropsy wherein, with the assistance of Dr. J. E. 
McWorker, he collected, 14 hours postmortem, 3.1 cubic centimeters 
of gas from the right heart of a man who died one hour after a 17-
minute decompression following 8 hours exposure to plus 30 gage. 
Upon analysis this gas yielded: Nitrogen, 80 per cent; CO., 20 per 
cent; which percentages are in accord with analyses made in animal 
experiments by various observers. 

It is undoubtedly true that a reverse process from standard condi
tions must be taken into consideration with other factors in connec
tion with aviation or of any condition which leads t.o a decrease 
in the atmospheric or the oxygen partial pressure. One of the other 
factors is undoubtedly that of the diffusion oxygen partial pressures 
in the alveoli of the lungs, which, as shown before, amounts to ap
proximately the difference between 121.6 and 29.64 mm. of mercury, 
and the diffusion pressure of capillary venous blood, which is shown 
above to be the difference between 22.04: mm. of mercury and 0.00 
pressure in the tissues, where the oxygen is absorbed by the proto
plasm. 

THE ROLE PLAYED BY CARBON DIOXID. 

Carbon dioxid is a normal excretion from the lungs. It will not 
support life nor combustion. We were formerly taught that in a 
pure form it is fatal when present to the extent of 75 parts per 

· 1,000; that 15 parts per 1,000 give rise to giddiness, faintness, head
ache, ·and shortness of breath, while anything below 10 parts per 
1,000 appears to produce no effect immediately on health (Notter 
and Firth). The gospel of good ventilation has long centered 
about the index of air pollution as represented by the amount of this 
gas present. 

It is, therefore, somewhat of a shock to read the following as one 
of the conclusions in the paper recently appearing (February, 1915) 
in the American Journal of Public Health entitled " Some Results 
of the First Year's Work of the New York State Commission on 
Ventilation ": 

"6. Stagnant air at the same temperature as fresh air, even when 
it contains eo or more parts (the italics are mine] of carbon dioxid 
and all the organic and other substances in the breathed air of occu
pied rooms, has, so far, shown no effect on any of the physiological 
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responses listed above under 1 and 3 nor on the power or inclination 
to do physical or mental work nor on the sensations of comfort of 
the subjects breathing it." 

This is a remarkable statement. They do not say whetha- these 
C01 estimations represent parts per 100, per 1,000, or per 10,000. 
I am persuaded that the statement refers to parts per 10,000, but a 
more loose and dangerous statement seems to me to be contained in 
the words 20 or 'ITWl"e. " More" is a dangerous word. It is indefi
nitely greater than 20. In discussing the effects of a dangerous gns 
I can understand how an estimate of 20 or less might carry with it. 
me definite information because it would set a limit, but 20 or 
more places no limit to the amount, and, it seems to me, detracts 
somewhat from value of their important work and breeds a degree 
of contempt for poor ventilation which can lead to no good result. 

There have been some remarkable observations made recently in 
connection with temp<YN1:1"!f submersions in very high CO, pressures. 
Some of these were made on one or more men in the respiration 
chamber of some physiological laboratory; others not very generally 
known or quoted were made on groups of men in submerged sub
marines. The experiments of Hill, Rowland, and Walker are, per
haps, the most frequently quoted and were as follows. The tests were 
performed in nn air-tight chamber of two-meters cubic contents and 
fitted with an electric stove, three electric fans in the roof, and glass 
windows. 

First series: Eight men were shut up in the chamber. No ventila
tion was allowed. After 44 minutes the dry bulb stood at 87 F ., 
the wet bulb 83 F. The C02 had risen to 5.25 per cent. The oxygen 
had fallen to 15.1 per cent. The discomfort felt was very great, all 
were wet with sweat, and the skin of all was flushed. The talking 
and laughing of the occupants had gradually become less and then 
ceased. 

Immediate relief resulted from turning on the electric fans and 
whirling the air in the chamber-very great relief in spite of the 
temperature of the chamber continuing to rise. On turning off the 
fans the discomfort returned-the oc~upants cried out for the fans. 
It is of interest that no headaches or after effects have followed this 
type of experiment, which was repeated five times. 

In another experiment two men were shut up in the chamber-a 
subject and an observer. The electric heater was used to raise the 
temperature to about 85 F. wet bulb. The subject inhaled through 
a soda-lime tin and exhaled through an air meter. In this way C02 

was inhaled only in traces. The pulse frequency, pulmonary ventila
tion, and body temperatures were recorded. The turning on of the 
fans gave complete relief to the feelings of discomfort and lowered 
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the pulse frequency. Having proved this, the subject ceased breath
ing through the soda.lime tin. A bag containing C01-enough to 
raise the percentage in the chamber to about 2 per cent-was opElled 
and th~ C02 allowed . to escape into the chamber unknown to the 
subject. The sudden increase of C02 had no influence on the discom
fort; it was not increased in spite of the increased depth of the respi
rations. The turning on of the fans relieved the discomfort as before 
and vice versa. 

Belli and Trocello, of the Italian Navy, made some interesting 
observations in connection with the air of submarines, which were 
published in the Annali di Medicina Nava.le e Coloniak, January, 
1908. The experiments were conducted on board a typical subma
rine of 150 cubic meters capacity with a complement of 12 men 
aboard. The carbon dioxid present amounted to 9.6 per cent after 
a.n immersion of two hours, with a maximum of 11 per cent and a 
minimum of 8.9 per cent. The amount of C02 produced by the men 
alone would have increased the amount in the air to only 5 per oent; 
the remainder, therefore, must have come from sources other than 
respiration (the accumulators). 

These authors, who reported their experiments· some three years 
before the experiments of Hill, Rowland, a.nd Walker, so often 
referred to, and some three years after the experiments of Fliigge, 
speculated upon what means might be considered to establish a 
danger signal of the air vitiation. The olfactory sense becoming 
quickly blunted, the physiological signal for those inclosed is abol
ished. If the ordinary standard limits of carbonic acid were ac
cepted the danger limit would be reached at the end of 23 minute
submersion, calculating upon the amount of C02 produced by the 

• men alone; but since it was found that the quantity of CO: came 
from other sources, even this brief time would become still shorter. 
In practice, however, things take a different aspect. While a so
journ in a submarine is not an agreeable one, it is possible, according 
to the personal experience of the authors, to live and work in such 
nn atmosphere without appreciable suffering for two hours. The 
carbonic-acid test, therefore, ca~ not be applied here. In the absence 
of either the olfactory test or the carbonic-acid ~, the only practical 
guide recommended by Belli and Trocello for submarines consists 
in a few small mice kept in a cage; whenever these begin to die, they 
believe that danger also begins for the men. Mice are especially 
useful for this purpose, because they are extremely sensitive and 
much less resistant to the influence of the dangerous gases accumu
lating in submarines during submersion, and the method seems to 
have done good service and stood the test on board some of the 
English submarines. 
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The conclusions of Brown and McEntee from their work in con
nection with a study of submarines of the E class was as follows: 

"1. Highest C02 and lowest oxygen percentages: The longest 
period of submersion was 16 hours 50 minutes. The initial air was 
3,483 cubic feet; the number of men 14. C02 reached a maximum 
of 5.30 and oxygen fell to a minimum of 14.62. 

"8. Effects of breathing the vitiated air: Breathing was first no
ticeably affected when C02 had increased to 3 per cent. Effects 
were then progressively noted. Breathing became labored and ex
hausting between 4 and 5. Distress was marked about 5 per cent. 

"9. Permissible limits of C02 and oxygen: It is recommended 
that 2 per cent be the permissible limit of C02 ; that 15 per cent be 
the lowest limit for oxygen under submerged conditions." 

Fliigge and Hill and their co-workers, and the New York Com
mismon on Ventilation, have been pursuing their studies, perhaps, 
without consideration of the extreme conditions which might pertain 
on board a submarine. The application of their work is probably 
directed to the ventilation of buildings housing many people, and 
where there is some ingress and egress of air and where the col 
under worst conditions seldom exceeds 50 parts per 10,000, or one
half of. 1 per cent. This amount is well inside-in fact it is only 
one-fourth-of the permissible limit recommended by Brown and 
McEntee. 

There has been a strong tendency of late to regard respiratory 
C02 and battery C02 as two different gases in their effect upon the 
physiological responses. It has long been noted that the excessive 
amount of C02 p~t in the air of bottling establishments and 
breweries apparently ca.used no injury to the health of the workmen. 
CO, is a by-product in various industries, as sugar refineries, starch 
factories, paper mills, lime kilns, print works, and in large beer vats 
and wine cellars where the gas is a product of fermentation. Some 
authors a.re now inclined to place the percentage of permissible C02 

much higher than formerly, thus W. Gilman Thompson in his Oc<'u
pational Diseases states: 

"Five per cent of carbonic-acid gas in the air may be breathed 
without inconvenience, but 10 per cent causes constriction of the 
larynx and dyspnea, and 20 to 25 per cent gives rise to fatal asphyxia, 
for the gas itself is an intoxicant, besides replacing the oxygen of 
the air." 

Thus in the space of a few years our instructors are lifting the 
fatal dose of C02 from 75 parts per 1,000 (Notter and Firth) to 
from 200 to 250 parts per 1,000 (W. Gilman Thompson). 

The principles in connection with the absorption of carbon dioxid 
in the blood a.re the same as those already described in the case of 
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oxygen, except that C02 is three times more soluble than O. The 
amount of C02 separated from the lungs is nearly though not wholly 
in proportion to the amount of oxygen absorbed in the lungs. Some 
of the oxygen absorbed is used in the formation of urea, some in the 
formation of water, and some in other manners so that the volume 
of C02 exhaled is not equal" to amount of oxygen absorbed. This 
loss of oxygen is known as the respiratory quotient thus: 

002 exhaled 
0 2 absorbed· 

Normally in man on a mixed diet the respiratory quotient is 

4·0 ~ 4·5 =0.8 to 0.9. 

The respiratory quotient is theoretically highest on a carbohydrate 
diet and lowest on a diet of fats. 

Carbon dioxid is present in the blood in the proportion of 45 c.c. of 
the gas in 100 c.c. of venous blood. Of this quantity about Ii per 
cent is in simple solution in the plasma, 10 to 15 per cent is in firm 
combination in such forms as the carbonates, bicarbonates, etc., while 
the remaining volumes per cent is held in loose chemical combination. 

The pressure relations of this gas as regards its diffusion in process 
of elimination are shown in the following scheme (Kirkes' Hand
book of Physiology, eighth American revision): 

Carbon dloxld tension in tissues _________________ 58 mm. of mercurJ 

"' Carbon dioxld tension in venous blood ___________ 45 mm. ot mercury 

"' Carbon dioxld tension in alveolar air-------- 23 to- 88 mm. of mercury 

"' Carbon dioxid tension In expired air-------------- 5.8 mm. of mercury 

The role of carbon dioxid as a regulator of the respiratory center 
has been recently strongly brought to the fore by Prof. Yan dell 
Henderson, of Yale. His work has been reported in a series of papers 
recently published in the American Journal of Physiology. Carbon 
dioxid is introduced to us not in the role of a practically insignificant 
waste product but as an important regulator of several vital func
tions of the human body. 

" Perhaps," writes Henderson, "there is no idea more firmly fixed 
in the medical mind, or which is harder to root out, than that the 
respiratory center is sensitive to alterations of oxygen supply. Yet, 
during the past few years it has been conclusively demonstrated that 
within wide limits the respiratory center is indifferent both to ex~ 
and to lack of oxygen. It should be added, however, that this state· 
ment needs modification, so as to admit that conditions which result 
from nnoxemia do irritate the center. These conditions, however, are 
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produced slowly and in the tissues, not primarily in the center. Even 
to a total lack of oxygen the respiratory center makes no immediate 
response, although it may be killed thereby. 

"The crucial experiment in this field is that of voluntary forced 
breathing. The experiment is so simple and easily performed, at 
any time, by any one, that it ought to become universally familiar. 
It is only ne~ry to breathe rapidly and deeply as you can (for 
several minutes). • • • Thereby you will induce in yourself a 
moderate degree of acapnia. When you cease the voluntary effort 
you may find that your hands are temporarily asleep. Y oq may 
shiver, as in a chill. You will feel strangely lightheaded. • • • 
If your effort.a have been sufficiently energetic and a considerable 
degree of acapnia has been induced, when you stop forcing yourself 
to breathe you will stop breathing altogether. In this respect the 
respiratory center is automatic. If you have previously reduced your 
store of CO, sufticiently, you will remain breathless and without 
desire to breathe until you tum blue in the face." 

Hill and Flack have shown that by deep breathing of oxygen for 
two or three minutes and then holding the breath with the lungs 
full of oxygen, the breath may be held easily for astonishingly long 
periods of time, five · to six minutes being attained by some subjects 
and as long as nine minutes in one case. Similar results have been 
obtained by Vemon. By forced breathing alone, the period of hold
ing the breath was raised from 42 seconds to 4 minutes and 5 seconds. 
Hill and Flack found that the "breaking point" was reached when 
the C02 partial pressure in the alveolar air had risen to 6 to 7 per 
oont of an atmosphere and the oxygen fallen to 9 to 10 per cent of 
an atmosphere. Hill tells of the following event in this connection: 
"In the ease of S. E., the laboratory attendant, who ran, holding 

his breath after oxygen, 470 yards in 110 seconds, we noticed that 
he ' wobbled ' in his course, and knocked his feet together in the 
last lap. We stopped him, or he would have gone on and fallen. 
Thinking he was faint, we bent him double and told him to breathe. 
He took no notice. On removing the clip from his nose he took a 
stertorous breath. We laid him on the floor, and after about half a 
minute he got up on a chair and looked around in a dazed condition, 
and recovered his senses in about one minute. He had been uncon
scious of all that had happened during this time. His color was 
good, and there was no cyanosis. When on the floor his pulse was 
found to be good. From the color of his face and the results of 
other analyses of alveolar air, there can be no doubt he had plenty 
of oxygen in his lungs, and we conclude that his alveolar col ten
sion had risen to a point that he had become comatose, and was run
ning automatically." 
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THE THEORY OF VENO-PRESSOR TENSION, CONTROLLED BY CARBON-DIOXD> 
TENSION. 

The carbon-dioxid content of the blood exerts (according t.o Hen
derson) far-reaching effects upon the circulation by its control of 
venous pressure. 

"Crile, Romberg, and Piissler conclude (correctly, I believe) that 
in shock the circulation falls in the same manner as after hemor
rhage, and that the heart fails because too little blood is supplied 
to it through the veins. They found that intravenous infusion 
restored for a time normal arterial pressure and heart action. Un
fortunately they labeled this true picture with the misleading for
mula-the only formula offered by current physiology-vasomot.or 
failure. Present knowledge regarding the vasomotor nervous sys
tem indicates that its control · is. exercised-mainly at least-upon 
the finer branches of the arterial system. Now the failure of 
vascular forms in traumatic and toxemic shock is almost wholly in 
the nervous system. Crile, Romberg, and Pii.ssler saw and empha
sized this fact. It seems not to have occurred to them that they 
were dealing with the failure of a mechanism as yet unrecognized 
in physiology. In this they were not alone. For half a century 
physiologists have been so dazzled by Claude' Bernard's discovery 
of the vasomoter system that they have neglected to emphasize 
the fact that the circulation must involve a third factor in addi
tion to the heart and the peripheral resistance of the arterial system. 
Otherwise it would be as unstable as a stool balanced only on two 
legs. It must include a mechanism, or mechanisms, regulating t.he 
volume of the blood, and determining the venous supply of the right 
heart. It is this veno-pres8or system which is the essential element 
in the failure of the circulation in shock. 

" It is so easy to record arterial pressure and so difficult t.o measure 
the minute volume of the arterial blood stream that one is inclined 
to forget that the pressure in the arteries is really a phenomenon of 
only secondary importance. • · • • The primary function of the 
circulation is the volume of blood pumped onward by the heart in 
unit time • • •. The heart can discharge during systole only so 
much blood as distends its chambers during diastole. The diastolic 
filling of the right heart depends upon the volume of the stream 
flowing to it through the veins and upon the distending pressure 
which this stream affords. Venous pressure is, so to speak, the ful
crum of the circulation. 

"The respiratory center, by regulating the CO, content of the ar
terial blood within narrow limits of variation, exerts an indirect but 
powerful control of the veno-pressor mechanism. Any considerable 
accumulation of C02 above normal augments the venous pressure. 
Excessive pulmonary ventilation tends to lower it. Acute acapnia 
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diminishes the volume of the blood as eifectually as does an extenSive 
hemorrhage." 

Parts of Henderson's theory may sound strangely familiar to son~ 
of us. Over 20 years ago I recall the opening dictum of a professor 
of surgery in his lectures on shock, that shock was the " bleeding of 
a man into his own veins," but the theory of a. veno-pressor tension 
finely balanced against a vasomotor tension, and heart force or blood 
tension, the former controlled by the stimulus of C02 partial pressure 
of the blood, seems to furnish a more comprehensive conception of the 
circulatory mechanism. 

THE ROLE OF THE SKIN. 

Perhaps the best-understood function of the skin which would 
result in vitiating the confined air of a submarine is that which has 
to do with the excretion of watery vapor. Water vapor is likewise 
given oif by the lungs. Speaking roughly, about 10 ounces are given 
off by the lungs and 20 ounces given off by the skin in a day (Notter 
and Firth). The amount, however, is largely controlled by two fac
tors which greatly influence the activity of the sweat glands, and 
these two factors are (a) temperature of the surrounding atmosphere 
and ( b) exertion. 

The physiologic activities of the skin are many. Among other 
functions its sensory nervous mechanism plays a highly important 
role. Its participation in the regulation of body temperature ca.n 
never be disregarded in any considerations of the hygiene of clothing 
or ventilation. 

Although Malpighi in 1687 described the sweat glands it remained 
for Brechet and Roussel de Vanzeme in 1834 to direct attention to 
the functional possibilities which the .excretion of water on the 
external surface of the body actually presents. 

The size and the number of the sweat glands vary in skin areas. 
They are especially large in the axillre and the groin. They are 
especially numerous on the palms of the hands and the soles of the 
feet. Krause estimates 2,800 orifices on a square inch of palmar 
integument and rather less than this on the. soles of the feet. On 
the neck and ha.ck he found them the least numerous, numbering 
about 417 orifices on the square inch. He estimated the total number 
of the body at 2,381,248, aDd supposing the aperture of each gland to 
represent a surface of one fifty-sixth of a line in diameter he calcu
lates a total evaporating surface of about 8 square inches. 

Most of us are familiar w~th the simple test of placing the hand 
lightly upon a cold window pane and watching the rapid condensa
tion of watery vapor where the skin was near the cold surface. 
Ever since the days of Sanctorius (1614) the expression "perspi-
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ratis insensibilis " has been in use, and a question arises: Can water 
be lost through the skin in any other way than by the mechanism of 
the sudoriferous glands~ In other words, is there a purely physir.<1! 
transport of water through the skin without the offices of sweat 
glands~ This long-standing uncertainty was dispelled by a series 
of observations on human individuals in whom the unusual anomaly 
ef complete absence of skin glands exists. Loewy and W echselmann 
in 1911 had the exceptional opportunity of making such observation~ 
and they found that such sweat-free persona may experience consider
able output of water through the skin. The quantity may reach 600 
grams of water per day for the entire body. This represents a true 
insensible perspiration-a diffusion of water vapor-following defi
nite physical laws. 

As a result of the investigations of Loewy and Galeotti and Macri 
in 1914 insensible perspiration is found to be grea~ from the sur- I 

faces of the hands, somewhat less from neck and cheeks, and still 
smaller in relation to the chest and back. According to Galeotti and ; 
Macri there is a correspondence in some parts of the bodies of normal 
individuals between the number of sweat glands and the extent of 
evaporation from the skin. 

Elimination by means of the skin deserves a more thorough study. 
There is a small amount of respiratory interchange of gases through 
the skin. In man the carbonic acid exhaled by the skin is about one 
<me-hundred-and-fiftieth to one two-hundredth of that which p~s 
from the lungs. 

The reaction of sweat or msensible perspiration is acid, but Ill 

profuse. sweating the reaction is usually l!eutral or alkaline. Kirke,s 
gives the following compilation of several analyses: 

Per ceet. 

'\Vater-----------------------~-------------------------------------- 98.88 
Solids-------------------------------------------------------------- L 12 
Salts--------------------------------------------------------------- .5i 
l'JaCl------------------------------------------~---------------- .22 to .:is 
Other salts (alkaline sulphates, phosphates, lactates, and potassium 

chlorld >----------------------------------------------------------- .18 
l''ats (Including fatty acids and lso-cholesterln) ________________________ . 41 

i}plthellum---------------------------------------------------------- .11 
lJre&---------------------------------------------------------------- .08 

Perhaps a special matter with regard to the skin which deserves 
some notice is the peculiar and characteristic odor attributed to the 
volatile fatty acids. The odor so noticeable in close and ill-ventilated 
rooms is not unfamiliar to those who have sufered the experience. 
Our olfactory senses are so soon blunted that the odor may not be 
noticed by those inclosed in the room, but is unquestionably " cheesy" 
<>r" musty " to some one entering the space from an unvitiated ato10s· 
phere. The odors from the skin differ from different parts of the 
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body, as, for instance, from the axillie or from behind the e.ars. This 
faci has lead to the suggestion that diferent areas of the skin may 
be charged with excretion of diferent kinds of waste products. Ani
mals in whom the sense of smell is acutely developed have no dUli
culty in trailing or in id~tifying by a.n odor which must be beyond 
the average human perception. What r-Ole these concentrated odors 
may play in connection with a volatile protein or volatile fatty acid 
is problematical. But the odor of close rooms has; led to the search 
for possible organic poisons given off by the human l:>ody, and atten
tion has been more or less concentrated in a search for this substance 
in the respiratory exhalations. I have felt as I have reviewed the 
literatme that the field of search should be br~dened so as to include 
the skin in t.hese investigations. · 

THE ROLE OF A PROBABLE ORGANIC TOXIN. 

About the middle of the nineteenth century an idea was conceived 
that expired air ·contained a substa.nce in addition to carbon dioxid 
which might be detected by the sense of smell and which in concentra
tion is a virulent toxin. This view seems to have been tlrst put for
ward by f'ra.varret in 1851, who found that animl\ls confined within 11. 

dosed space ·died, although oxygen was supplied as fast as consumed, 
and carbon dioxid was removed as fast as formed. Hermans per
haps broadened this view by suggesting that it originated from the 
accumulation of organic substance& from the skin a.nd clothes. Bil
lings, Mitchell, and Bergey still further· extended the idea in 1895 
in a Smithsonian contribution wherein they concluded that the dis
comfort of overcrowded and ill-ventilated rooms was a result of un
pleasant odors, and odors had their origin from the volatile produ<:ts 
of decomposition contained in the expired air of persons with decayed 
teeth, foul mouths, or certain disorders of the digestive apparatus, 
and they are in part due to volatile fatty acids .given off with, or pro
duood from, the excretions of the skin, and frOlll clothing soiled with 
excretions. 

All of these views have seemed to have reasonable foundation in 
fact, but up to dat.e a searching scientific investigation of the various 
views has failed to produce valid irrefutable evidence of a tangible 
toxic substance. But there are those who are not willing to accept 
the explanation that the Black Hole of Calcutta, or the Austerlitz 
Prison, or the ship L<>nd<milerry produced their fearful results be
~use of oxygen starvation, or CO, pollution, or through disturbance 
of the thermogenetic centers as a result of excessive heat and 
humidity. 

The earlier Tiews ascribed this probably toxic substance to a some
thing contained in expired air. In 1867 Brown-Bequard and d' Arson
val, of Paris, gave a great impetus to investigation of this theory by 
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their experiments on animals. They connected a series of four air· 
tight cages by means of rubber tubing and aspirated a steady current 
of air through them. In each cage was a rabbit. The animal in the 
last cage of the series breathed the air which contained the respiratory 
products of the animals in the other cages, while the animal in the 
first cage was supplied with pure air. After a time the animal in the 
last cage died as a result of its confinement in the impure air, and a 
few hours later that in the cage next to the last; succumbed. The 
inmates of the first and second cages survived. On placing an ab
sorption tube between the third and fourth cages the animal in the 
last cage survived the experiment, while that in the third cage died. 
This seemed to indicate that the toxic substance in air was destroyed 
by sulphuric acid and was therefore probably organic matt.er. These 
experiments were repeated, with the same results, by Merkel in 1892. 
Du Bois Reymond gave the name a.nthropotoxin to this probable 
substance. 

A number of investigators now took up the subject, among them 
being Dastre and Loye, Wellenhof, Geyer, Russo, Giliberti, Alessi, 
Lehmann, Jessen, Fromanek, Haldane and Smith, and Billings, 
Mitchell, and Bergey. Some of these investigators sought other 
explanations. One group believed the deleterious effect of foul air 
was due to the presence in it of ammonia compounds. At any ratt 
the theory of the existence in vitiated air of an anthropotoxin 
appeared to be for the time abandoned. 

In 1903 the question of a toxic substance in air was revived again 
by Wolpert. He showed that the excretion of C02 for a given time 
is considerably diminished in men obliged to breathe their own ex· 
pired air over and over agam. Then Peters discovered a peculiar 
unknown substance in the water of condensation from expired air, 
which gave rise to a slowing in the rate of the isolated frog's heart. 
Weichardt now took up the subject and attempted to prove that a 
high-molecular protein-cleavage antigen of the character of fatigue 
toxin ( kenotoxin) was demonstrable in various solid and liquid 
excret& and in traces also in expired air. Weichardt's experiments 
were conducted mainly with mice and guinea-pigs. Inaba, who was 
associated with Weichardt in his early experiments, in carrying the 
work further was unable to interpret the toxic eft'ects of the con· 
densed respiratory vapor in the same way as Weichardt. In 1911 
Rosenau and Amoss concluded that organic matter is demonstrated 
in expired air by the reaction of anaphylaxis. Expired air from 
men was passed through a cooling device and the condensed Ilquid 
collected. This was used to sensitize guinea-pigs. Of 99 animals 
injected, 26 reacted positively on the subsequent injection of normal 
human blood serum. In some cases death resulted in anaphylactic 
&hock. The presence of a proteid in expired air of a higher molecu-
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Jar constitution than peptone was inferred. The quantity varies in 
different indjviduals. All precautions were taken to prevent con
tamination of the condensed air with protein from outside sources. 
It is assumed that this proteid is exhaled in a staie of very fine col
loidal suspension. 

Weisman, reporting his work in 1913, failed to confirm the results 
of Rosenau and Amoss. He found that subcutaneous injections into 
guinea-pigs of either isotonic condensation liquid from human breath 
in amounts up to 20 cubic centimeters, followed by intravenous in
jections of human blood serum in amounts up to 0.5 cubic centi
meters, or of isotonic condensation liquid from human breath, ,,fol
lowed by intravenous injections of the same kind of material in 
amounts up to 3 cubic centimeters, with a suitable incubation period 
between both injections, did not result in anaphylactic shock. Like
wise, intravenous injection of this liquid into human beings in 
amowits up to 8 cubic centimeters was not toxic. There was no 
evidence to show that the condensation liquid obtained from males 
is more toxic than from females, or that proteins are volatile. From 
the fact that the extremely sensitive anaphylactic·test failed to show 
the presence of any sensitizing material in human breath, it is con
cluded that this material is not a factor t.o which may be attributed 
the ill effects of poor ventilation. 

It is probable that the theory of an organic volatile poison, either 
from the lungs, the mouth, the digestive tract, the skin, or soiled 
clothing, will go to sleep again for a while and the secretory theory 
of oxygen within the lungs will come to the fore to explain the stimu
lating influences of fresh, pure air and the depressing influences of 
bad ventilation. 

TBB BOLB 01' BAC'l'Ellli. AND DtJBT. 

There is no belief more ancient in connection with medical science 
than the belief that the elements of disease may be transmitted by air. 
The terms such as "effluvium," " miasma," "contagium animatum," 
each applied to express a belief of transmission of disease through 
air, are falling into disuse or acquiring a new meaning. In surgery 
the opinion long prevailed that wound infection was dependent upon 
an atmospheric influence, and this view became dogmatic after John 
Hunter attributed the invariable absence of fever and suppuration 
in subcutaneous injuries, such as simple fractures, to the fact of their 
not having been reached by air. Before the light of modern bacteri
ology and the transmission of disease by insects, vermin, or by pro
tozoa broke forth over the horizon of scientific conception, quaint 
writings teemed with theories and beliefs in an undefinable something 
contained in air influencing fevers and suppurations and causing dis
ease. When Lister, in 1867, produced his first communication for 
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P.revention of sepsis his ·antiseptic methods were directed against 
the air. With the carbolized spray he sc>ught to destroy those ele
ments of decomposition contained in air which exeried their per
nicious influence on wound secretions and in the wound itself. 

Already had the foundations with regard to the bacteriology of 
ttir been laid by workers each contributing some new fact. 

Spallanzani had shown in 1769 that if meat infusions were placed 
in hermetically sealed flasks, into which no air might enter, and 
boiled for one hour the infusions remained sterile and did not 
decompose. But if the flasks were broken open and exposed to the 
air, decomposition · was the result. Then Schultze, in 1886, was able 
to show that if the air were passed through sulphuric acid before 
coming in contact with the boiled-meat infusion, putrefaction would 
not occur. This · seemed to show that it was freed of its essential 
power of putrefaction. Schwann the next year, 1837, accomplished 
the same result by pas.sing the air through red-hot tubes; and Helm
holtz in 184:3 repeated and confirmed these experiments with calci
nated air. Schroeder and von Dusch then, in 1854, showed that if 
air were filtered through cotton wool by simply placing stoppers 
of this material in the mouths of flasks before boiling, the contained 
liquid was incapable of producing putrefaction. This discovery has 
attained an important place in bacteriological technic, but it was the 
antiseptic theory of Lister, with regard to the prevention of suppur
ative processes (between 1863 and 1870), that gave impetus to the 
study of bacteriology, and since 1873, when Obermeier discovered 
the organism of relapsing fever, one pathologic bacterium after 
anothe1· has been isolated and adjudged guilty of transmitting dis
ease. 

It was Tyndall -who; in 1876, laid down the gerieral principles upon 
which our knowledge of organisms in air is based. His investiga
tions upon the floating substances in air showed that in a closed 
chamber in which the air was not disturbed by currents all sus
pended particles settle to the bottom, the superincumbent air being 
optically pure. He demonstrated beyond all doubt that the presence 
of living organisms in decomposing fluids . was always explained by 
preexisting forms either in the fluid or upon the walls of the vessels 
containing it, or by the liquid being exposed to air which contami
nated it. Further investigation has shown that the degree of air 
pollution is dependent on the amount of dust contained therein, and 
that bacteria may be conducted through air upon particles of dust
" the raft theory." According to Aitken there are about 300 to 3,000 
dust particles in a cubic centimeter of country air from Argyllshire, 
whereas that of London contains 48,000 to 150,000 in the same volume 
of air. In this connection it should be remembered that, though dust 
forms a vehicle for bacteria, dusty air is sometimes comparatively 
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free fz:om bacteria. Ash-cart men, f<?r instance, from inv~gations 
made in New York City, would appear to suffer less from bronchial 
affections than one would at first imagine, but ash dust is sterile. 

The air in winter, when the ground is covered with snow, contains 
less bacteria than in summer. The air of large cities contains greater 
numbers of bacteria than does the country air. In damp weather the 
number of bacteria in. general is less than in dry weather. In winds 
a greater number are present than in still air. In the middle of the 
Atlantic Ocean, and upon mpuntains in the .Alps wheJ"e the groun~ 
is continually covered with snow, the air is practically free from 
bacteria. 

Germano, as a result of his investigations, classifies bacteria in. 
three groups: First, those like the bacilli of plague, typhoid, a.nd 
cholera, which can not survive drying for more than a few hours; 
second, those like the bacilli of diphtheria and streptococci, which 
can withstand it for a longer period; and third, those like the 
tubercle bacilli, which can very readily resist drying for months and 
yet retain their virulence. Groups 1 and 2 are rarely conveyed by 
air, while group 3 is frequently so conveyed. 

The dust of city streets, contaminated by sputum of diseased 
human beings and the discharges of animals, has been investigated 
again and again, and perhaps needs no extended comments. 

Prudden, in 1890, showed that the amount of bacteria in the dust 
elouds of ill-swept city streets is startling. After 5 minutes' exposure 
of the Sf-inch culture plate, clean dust gave 10 to 35 colonie,s to the 
liter, blowing dust from 214 to 941, and, following the street cleaner, 
5,810 colonies. These results have shown only too well the necessity 
for street flushing as compared to dry sweeping. 

The source of air supply on board a ship at sea, free of the dust 
contamination which exists in streets of cities, would seem . to make 
conditions of health ideal and free from the menace of bacteria of 
dust. And this is true to the extent that we may look for a variety 
of bacterial content similar to that represented by pollution from 
the crew. 

Fecal and urinary discharges are so thoroughly disposed of aboard 
a modem man-of-war as to cause us little concern. Sputum can 
hardly be considered where sanitary regulations are enforced, while 
a diseased member of a crew can not remain tindiscovered long with 
a vigilant medical officer. Perhaps the most fertile field for the cul-, 
ture of organisms is the skin. 

Since Eberth, in 1875, demonstrated the presence of various bac
teria in normal perspiration and described the colonies which they 
form on hairs, a number of investigators have intere-sted themselves 
in the bacteria and molds of the surface of the body and as. a re-suit 
have discovered a profusion of organisins. The ul;liform body tem-. 
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perature, the moiSture of cutaneous and other secretions, furnish 
conditions favorable to growth. Based upon the investigation of 
the bacteria of the skin was evolved the present surgical technic of 
the skin preparation of the patient and the surgeon before operation. 

<Jonsidering the large number of men per cubic foot of habitable 
space on board a ship the bacteria of the skin become a matter of 
special consideration, not only as bearing directly upon the health of 
the crew, but within submarines, where the intense bacterial pollu
tion must have its in1luence, on the p~rvation of exposed foods
a notorious difficulty aboard these boats. 

Haldane and Osborn, in 1902, in their inquiry into the Yentilation 
of factories and workshops, made a number of bacteriological exami
nations, some of the chief results being shown in the following table: 

C01per10,000 Bacteria and mold& 
parts. per lit« of air. 

Cubic 
cont.int. 

.lmlde Outside Bacteria. Molds. 
air. air. 

--------------11------------ ---
Tailor, Wtµtechapel. • • . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . 67, SOD 35. 8 3. 5 

Do.... ..... ...... .. .. ...... ........... .. ... ... .. 21,953 11.2 3.o Do. ..................... .... .. .... .. ..... ....... 2, 750 4. 6 3.S 
Do..... ..... ... ... ...... ... ... ............... .. . 18,636 10.0 3.5 Do.... .. ... ...... ....... ....... ... ........... ... 9,800 7. 4 3. 5 

Tailor, London E. • . • • • • • . . . • • • • . . . . • . • • . . • . . . . • • • . . 27, :165 14. 6 3. 5 
Tallor,LondonE.C • .... .. ...•. ...... . ...... . .. ..• .. 26,CM 14. 6 S.6 
Cap maker, London E . ...... ...... ..... ... .. ..... .. 4,2116 23.0 3.5 
Dressmaker, London W. . . . . • . . . . . . . . . . . . . . . . . • . . . . . 21, 600 13. 2 3. 5 
Boot worbbop, London E.. . ..... . .... .. ... .. . .. . . . 8, 688 8. 8 3. 5 
Rallwayworu, Wilts. ..... ..... ...... ..... ... . . .... 93, ill6 4.6 3.S 
Chooolat.i woru1 Bumoodser.............. .. ....... 12, 000 6. 2 3. 5 
NeWllpaperprln-,LondonE.C •. ........•.... . . . . . 24,098 16.6 3. 5 
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In 1910 the writer made some bacteriological examinations of the 
air of the living compartments of the Delaware. The ship as a 
habitation has important features with which there is little similarity 
encountered in a habitation on shore. A given compartment was 
assigned to a number of men, which compartment had a Yarying 
amount of cubic feet of air space per man of the crew from 106.0'2 
to 239.10, the average allowance being 187.73 cubic feet per man. 
This very small allowance was increased by two factors, and these 
factors were: First, men absent from their billets by reason of being 
cin watch; and, second, when in port the absence of men from billets 
by virtue of being on liberty. We thus have two periods-one while 
the ship is at sea., during which the average corrected allowance per 
man is 236 cubic feeti and a period when the ship is in port when the 
average corrected allowance is 298 cubic feet per man. 

The following table shows the results of examinations made at 
night when few people were stirring and dust must have been in 
minimum circulation: 
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The Petri rough method for bacteriological examination of air 
seems to give results sufficiently uniform for practical purposes of 
estimation in ship's spaces. This method is described by Stitt as 
follows: 

"Exposure of a lactose-litmus agar plate (capacity, 100 square cen
timeters) for 5 minutes will gi ''e the number of organisms present in 
10 liters of air. Multiply by 100 for 1 cubic meter. 

"The two groups of organisms usually found in air are (1) bac
teria and (2) molds. Molds (spores) may be carried by currents 
of air; bacteria, however, are generally carried about by particles of 
dust or finely divided liquids (spray). On the lactose-litmus agar 
plate staphylococci and streptococci show as bright red colonies." 

But when this method is used it must be remembered that the 
tendency of dust is to settle, and that the su~erincumbent air will con
tain the least number of organisms, so the distance from the deck 
must be noted and maintained at uniform height. If one were ex
amining air under working conditions this height should be about 
5 feet 4 inches.· For sleeping conditions, as the sailorman swings in 
a hammock, a greater height may be considered necessary. 

At night dust is not apt to be in motion to the same extent as in 
the day, and the bacterial count will !lllder theSe eircumstanees be 
less. 

A number of investigations have been conducted to determine the 
bacterial content of inspired and expired air. In a report to the 
Smithsonian Institution (1895) it was ·concluded ·that "In ordinary 
quiet respiration· no bacteria, epith~lial scabs, or particles of dead 
tissue are contained in the expired air. In the act of c0ughing or 
sneezing such organisms may prob~bly be thrown out." This has 
since been confirmed in investigations by Flttgge and others. The 
moist mucous membrane, lining the .mouth and upper respiratory 
passages, effectually removes all bacteria . from inspired air. Hewlett 
and Thompson have estimated that from 1,500 to 14,000 bacteria are 
inspired every hour and have to be taken care of by the membranes 
of the upper respiratory tract. Th~y found mucus from the wall 
of the trachea germ-free, and by experiment with the Bacillus pr<>
digw8U8 were able to demonstrate a bactericidal power of the healthy 
Schneiderian membrane of the nose. The following facts enumerated 
by Newman may be considered as representing the results of investi
gations in this subject: 

(a) That air may contain great numbers of bacteria which may 
be readily inspired. · . 

( b) That in health those inspired do not as a rule pass beyond the 
moist surface of the J)asal and buccal cavities, except in persons who 
practice oral instead of nasal respiration: 
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(c) That in the nose and mouth there are various influences of a 
bactericidal nature at work in defense of the individual. 

( d) That expired air in normal quiet breathing contains as a rule 
no bacteria whatever. 

But the bacteriology of the air of the battleship and the submarine 
is a subject worthy of further study . . This is true if for no other 
reason than the high sick rate from tomillitis, which diseaA has for 
years occupied second place in the Navy admialio1Miat. statistics, 
being only exceeded by the admission rate for gonorrhea. The ton
sillitis aboard our battleships is probably dependent largely upon the 
bacterial eont.ent of the living spaces. The large number of human 
beings per cubic foot of air space supply on the surfaces o.f their 
body a culture medium for bacteria, the surface moisture and body 
heat contributing t.o their growth, they ult.imately reachiag the 
atmosphere through dryi:ng in soiled clothing and bedding. 

A DORT l'MBY 01' XY BUEBIEJICB AT THB JU~D CROii AlJXUJABY 
:!AVAL HOSPITAL 01' BAMBURG, GE:aKilT, DU:B.I:RG THE l'I:B.Br EIGB',f 
X01'TB8 01' THE P:B.ESEBT WAR. 

By H. G. Bl:n11, !fedteat D!reetor, United States Nny, Retired. 

The outbreak of the present war in Eutope, in the early $llllJiler of 
1914-the year of ill omen-found me a stude~t of ·:hygi.eoe . in the 
laboratory of Prof. Max Rubner, at Berlin • . ·G2rmarty:- was platad 
under martial law on July 31, 1914. It was a tragic morn6o.t for 
Germany. The common danger welded the German people.together 
into one huge liTing organism, as if by magic. , Questi-0ns a11ose 
involving millions of human lives, of hundreds of burning towns, aad 
of the denrnction o-f the hard-earned fruits oi many years of 
labor. The menace hung heavily over the people ofthe.breaking up 
of the Empire, of death, of poverty, and abov~ all of slavery, when, 
on Augnst 2, the order of mobilization was published, which meant 
the beginning of the present world war. 

From that day on my interest in laboratory work began to wane. 
I commenced to think more and more of the long lines of splendid 
looking men, in their field gray uniforms, that were marching, day 
and night, through Berlin in the direction of the numerous railway 
st.at.ions, singing Uieir patriotic songs; libwise, to realize in what 
eonditim they must return after a battle, if at all. I wanted to set 
aside test tubes for a while and become a doet.or onee more. Indeed, 
Ule desire for uaiating in · the work of repair of the .crippled and 
wounded, no matter what part of t.he world they might ha.ii from. 
became compelling and overpowering. I began to take steps accord
ingly. Aft;er successfully overcoming some of the technical difti., 
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eulties in my way, and, with the approval of our Embassy at Berlin. 
I finally joined the Red Cross. In the words of Mabel T. Board· 
man: 1 

"Under this banner we may all enlist. By international agree. 
ment, we break no neutral duty, when we lift our arms in service. 
By intern•tional agreement, no weapon can be raised against it. 
It floaf.a triumphant over the passions of war, the emblem of hu
manity, the insignia of the brotherhood of man." 

The administrative headquarters of the German Red Cross service 
at that time were located in the Reichstagsgebaude. From that oflice 
I received a request, dated August 13, 1914, to report to the terri
torial delegate of the Red Cross service, Mr. Max Schinkel, at Ham
burg. Arrangements for my departure from Berlin having been 
completed and the naval attache informed of my future address, I 
started for Hamburg on August 16, taking the 5.56 p. m. train, ar· 
riving in Hamburg at 6.07 a. m. the following morning. 

On reporting my arrival at 10 a. m. of the same day to the t.erri
torial delegate, Mr. Max Schinkel, I, there, met Marine-General· 
-0berarzt Dr. Rhode, who was at that time in command of the Red 
Cross auxiliary naval hospital, to which latter I seemed destined tA> 

be assigned for further service. Dr. Rhode very courteously invited 
me to ride with him to the hospital; he spent a large portion of the •1 

<lay in introducing me to the sta1f, showing me around the hospital, 
·and in making me acquainted 'with the general administrative ma· · 
-chinery by which it was run. 

The site of the hospital is that of the emigration halls of the Ham· 
·burg-American Line of steamships, at V eddel-Hamburg, and which 
it had been the duty of Dr. Rhode to convert into a hospital for 
service during the war, a task which Dr. Rhode seemed to have ac
-complished with great successs, within the brief period of five days, 
as he informed me. 

Henceforth, I was one of the assistant surgeons of the hospital, 
duly install.00, and during the first six weeks assigned to wards A 
and B, which were reserved for the lightly wounded ( Lei.cJ.ltWr
tJtU1Ulet6, petits ble8ses). Toward the end of the sixth week of 
service in those wards I was turned over to Prof. E. Lexer, one 
of the Oberstabsiirzte-now Generaloberarzt-of the Imperial Naval 
Reserve, and thus became during the remainder . of my stay at the 
hospital one of his constant daily assisiants in operating room 1. 
It would, perhaps, be sav.oring of egntism on my part qre I to 
continue speaking in detail of. my relations to the 64 colleagues on 
duty at the hosj>ital and with whom J. sat down to my daily: midday 
meal. I can sum up this portion of a short story· by stating briefty, 

. 1 The Red Croaa Flag, Tbe Last Ray of Ctvlllz~tlon. " inter arma carltas." The Ameri
can Red Croea, Ix, No. 4, October, 191f.·: War number. 
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truthfully, without bias or prejudice, that this was an association 
the individual members of which felt bound by ties of unquestioned 
mutual respect and professional helpfulness; among whom the per
formance of a duty meant perpetual pleasure and nevet-failing in
terest. Indeed, I do not remember a time or place during my whole 
naval service of nearly 40 years being in any company of medical 
officers among whom mutual respect for: rank and seniority, mutual 
helpfulness in a profdional way, were more conspicuously, more 
invariably, and uniformly observed than here. We were comrades 
all, but comrades with a difference in rank based upon selection by 
merit alone. Every officer and man seemed to be acting automatically 
on this principle, the result of years of earnest training. 

During the first four weeks after the outbreak of the war but few 
patients were received at the hospital. For a large hospital of 3,000 
Leds, 300 patients do not signify a great many. It was, therefore, an 
easy matter to get a day's leave. Referring to my diary, I find that 
on September 4, I took the noon train for Kiel, on invitation by my 
friend, Marine-Oberstabsarzt Dr. zur Verth, at the time in command 
of the new hospital ship E. After enjoying a most thorough inspec
tion of this ship in all its parts, I returned to Hamburg at 11 p. m. of 
the same day. 

On September 5 one of the larger hospital ships brought a number 
of wounded from Cuxhafen to Hamburg. The ship being obliged to 
anchor in the river some distance above the hospital, it required, to 
begin with, several large lighters, in order to bring the wounded ·near 
the different shore landings. The lighters were made fast alongside 
the hospital ship, the patients, on their stretchers, lifted over the 
railing and lowered down to the broad, flat bottoms of these vessels. 
The latter were now towed to the shore landings and the patienu 
in them moved on shore by the Red Cross division of Hamburg, 
which had had charge of their transport up to this point. After the 
landing, the Red Croes people we~ relieved by the hospital corpsmen 
on duty at the hospital, and by them removed into the large recep
tion hall, whence they were finally carried into the special wards, into 
which, in aooordance with the character of their injuries, they 
naturally belonged, for further treatment. I believe. that no one, 
either physician or layman, who had seen and watched these men at 
their work, could have helped admiring the splendid system, of divi
sion of labor, the intelligent handling of the injurtd, .the qpi~ co
<•peration between them, which was here aeen in practice. Every step 
in the work was done noiselessly and without hurry. Not a single 
word of command was heard, not a· singie man uttered a sound nor 
asked a question. Every man's attention seemed pinned .and con• 
centrated on the work which he was doing. These men all knew their 
duty, understood their work and needed no further command or in-
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formation and none was given. Their drills and training had been 
uone elsewhere, on previous days, and done thoroughly. 

September 6 treatment was begun on about 20 new patienm admit
ted to the hospital and received in my ward ·OD the afternoon of 
September 5. Their · injuries consisted of explosive wounds, caused 
by grenades, several cases of burns and sea.Ids, caused by burning 
gases (Stich.~). These consisted, in part, of superficial 
ecalds, with a deeper central scat, from whi<lh the: epidermis had 
been tom off, exposing the deeper tissUes, partly, <>f extensive sup
purating surfaces; still others showing already healthy granulations. 
Such· injuries · were noted on the head, chest, and the extremities. 
The most serious of them were those found on .the lower extremities. 

On September 26 a party of medical officers from our h06pital 
was invit.ed to inspect a new hospital train just completed and fitw. 
out and equipped with great care by the Hamburg~American Line, 
which party I joined. This train consisted of 32 cars, fnrni!'iied 
with comfort&ble beds, two tiers on a side, with ample st.orerooms 
for provisions, complete kitchen, opera.ting room, pharmacy, officers' 
and nurses' quarters, and a small inclosure filled with pipes, toharco. 
eigaM, and cigarettes. A central passage, with doors at either end. 
in the cars made communication between them all easy. The whole , 
train could be considered as a fully equipped emergency hospital on 1' 

wheels bOth with regard to personnel a.nd matel'ial. · 
On October 3 Dr. Lexer, assisted by Dr. Otto Cohnheim and 

my~lf; did an operation for the transplantation of an entire leg 
of a dog to the freshly amputated stump of another dog. The 
amputated leg had been carefully perftated with warm n()?'mal salt 
solution and kept · warm by being wrap~d in ·gauze saturated with 
tile sa.me sOlution. The bony stnmpli were united by a bony in&ernal 
splint, the respective nerves and principal vemels united by snture 
and the dog strapped to his· extemporized stretcher. ·Although the 
operation ·itself seemed quite su~l, out' dog died on .October 4. 
The operation was an experiment and perfurmed by Lexer more with 
a view to demonstrating to his aBSistants and nnmes his methods of 
bone transplanting, of nerve and vessel sutures, and as a p~liminary 
to what was tp follow, than t.o the making a success of the operation 
itself. . 

Slnee the expected naval operations in the North Sea did not mate
rialil;e and our hospital had in consequence opened its doors t.o sol
diers as well as sailors, the hospital was soon filled with wounded 
from the ea.Stem as well as the western battle fronts. Most of our 
patients began to ·arrive in hospital ti's.ins inBtiead of in lighters, and 
it beo8me the duty of some of us to witness their arrival at the dif
ferent stations in Hamburg. Thus it ha.ppened on October 13 that 
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some of us had an oppodunity of witneliUg the arrival (Yf a loq 
hospital train at the Hanoverian St.anon at 19.16 a. m. At·.tha.& 
hour 250 uniformed Red Cross men stood ready on the platform for 
unloading the aerioualy wounded, expected to be about· 200 in num· 
ber. The train moved into the station in two divisions,. one for each 
track, alongside of a central elent.ed stone platform. ' Sea.rcel:y, had 
these trains come to a halt when these 250 men, without noise, 
without audible words of command being given., suddenly divided 
into ambulance squads, one in front of each of the cars, ud could 
be seen at work unloading the wounded in their etretc~ OT as8ist
ing those who w~re still able to walk inllo .the· reheshmeat ·room& 

Thirty large autos, each aooommodating .four stret.chen, were-.ready 
t-0 receive their 1oaarglB aud:rtldlei'1mn ,to the :diluent city' bospitale, 
moving aloog promptly, almoet-lioiselesaly, aft.er beihg loaded. The 
entire trainload of wounded was well under way to tJae hospitals, 
the platform of the station clean as befon, ·and free from the slight
est trace indicating what had just taken place. Neither physician 
nor 'Red Cross man was any longer to be seen; an ominous, almost 
funereal silence reigned throughout the big station. All this was 
done within the short space of 20 minutes from the time of the 
arrival of the train, which even now was seen moving out of the 
station as slowly and noiselessly as it had moved into it 20 minutes 
before. The unloading of this entire train had taken no more time 
than that of a single car. 

Call it foresight, drill, training, preparedness, organization, or 
whatever else such & result would lead you to designate it, the facts 
are that the number of cars, the number and kinds of the wounded~ 
their needs and immediate requirements on arrival, must have been 
made known to the heads of the Red Cross service end those of the 
various hospitals at Hamburg long enough beforehand in order to 
enable these to prepare in so perfect a manner for such a reception. 
A sight I shall never forget. It was 1.15 a. m. when I returned to 
my hotel that night, pondering over what I had just seen. Many 
were the trains that I witnessed arriving in Hamburg after that. 
I have never once met with an instance that would change my first 
impressions nor my description of them. 

Solemn and even dreadful as may be the first impressions on 
witne&'llng the arrival of the wounded in hospital trains, their un
loading and transfer to the hospital, their patient and silent suffer
ing as shown in their facial expressions, it is, nevertheless, remark
able how soon these wear off and one gets used to them. 

Physicians· and surgeons, both civil and military, while under
going their first experience in a base hospital during a war, may 
sometimes wonder at the apparently trivial character of the injuries 
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exhibited by patients arriving in hospital. trains and at how little, 
after all, the work and the cases they have t.o treat differ from those 
in· a civil or military hospital during peace times. With the excep
tion of a small percentage of cases that could oceur under no 
conditions other than thase presented on a. field of battle and the 
numerical preponderance of guDshot over other injuries, the princi
ples and the practice· remain the same. A very brief experience at 
the battle front, however, would have been sufficient to absolutely 
inhibit such reflections. 

Before proceeding, therefore, in the narrative of my hospital ex
periences, it may be conducive to a better appreciation by my 
readers if I inVite them to glance over the field over which our 
patients have to travel and the· pl'008111 of aelection to whieh they 
h• ve t.o submit before the.y find their places on hospital trains. 

The soldier, injured during a battle in the field, is carried, or , 
walks, first to one of the numerous first-aid stations (Hilf•· or T""
pewoerbandpW,tze, poatetJ de 1ecO'l.W8), where he receives his first 1 

att.ention. First-aid 'vork within the fire zone has, practically, betn : 
abandoned, becau6e unprofitable. Even in the trenches such work 
is now rarely encouraged, although still done by many. Here, hemor· 
rhage is arrested by bandages; open wounds are covered by aseptic 
gauze, held in place by bandage; the dressings sometimes glued to 
the surrounding skin by mastisol to prevent slipping during trans
port. Fractured bones are done up in splints; patients with bead and 
chest wounds, as well 11.s abdominal wounds, after being d~, are ' 
strapped to the stretchers and receive an injection of morphin. 
Special attention is given t.o refreshments and everything done for 
the patient's comfort, which is being oonsi<lered a most important 
part of fi.rst~aid treatment. 

From the first-aid station our patients walk or are JllOVed to the 
main dressing stations ( H auptverbandp'l<Lts). Between the first and 
last a distance from 6 to 10 kilometers may intervene. It is here 
where the motor ambulances begin to be active. Here, also, the 
wounded experience their first classification. All those able to walk 
go to a place marked A, and those having to be carried go to B, the 
station reserved for the seriously WOQ.Dded. When leaving the main 
dressing station, which is the first clearing place, they are again 1 

classified and receive their tags ( W undtaf elcMn, fiches de diagMltic 
du blesses), and are moved into one of the nearest field hospitals 
( F eldlazarett, ambulance de campagne), perhaps the most change
able and varying of all the units in the field. Although the wounded 
are here supposed to receive their first hospital treatment only the 
most urgent operations are done, and all tentative and plastic work 
is omitted, being left to be done by the surgeons at the base or home 
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hospitals, the final destination of all the more seriously and trans
portable wounded. 

From this hurried and incomplete survey of the history <>f eur 
patients between the firing line and · the base hospitals, it is already 
to be seen that, during the entire time occupied by their traBSport 
to the home hos.i:iitals and all that this implies, the dominant prin
ciple of action is to eave life and to avoid everything in the nature 
of a more serious operation from being performed on them which 
would tend to delay their safe arrival at home. The whole pr<>Cess 
of the treatment of the wounded in the field is becoming more and 
more reduced to a prompt, humane, and safe process of evacuation 
of them from the neld of their activity to the base hospital, to be 
done on the highest principles of humanity and science alike to save 
the life of the men and for the purpose of relieving the troops in the 
field from the presence and the care of the helpless. 

From these considerations it also follows that the field hospitals 
are· occupied by the seriously wounded (Sclmerverwundete, grand• 
bluau) that are considered as nontransportable. All the others, 
the slightly wounded, those who require a prolonged treatment and 
convalescence, the seriously wounded that are transportable-these 
are the patients that arrive in the hospital trains and appear for 
treatment in the military and naval hospitals at the base. 

Fauntleroy,1 under the name of depot d'eclope1, describes and 
figures certain places in the rear of the French army reserved for 
the recovery of some of the slightly injured who are intended to be 
returned to the firing line in a short time; although I am unable to 
find their equivalents either in the German or the United States 
organizations, I should say that ample provision for such patients 
should be made, if such places are not already provided for, in any 
future reorganization of our service. 

The observant student of preventive field surgery, of first-aid 
methods and stations, of the transport of the injured from the firing 
zone through the different dressing stations and field hospitals to 
home hospitals, will at some future day discover that many new 
conceptions have been formed, many new devices invented, both at 
sea and on land. ·while the time is not yet ripe for pronouncing final 
judgment on these, of one thing we may be sure, namely, that they 
are not the creations of mere imagination, but the experimental results 
of field conditions under fire. 

Under the more or less constant rain of bullets of a modern battle, 
temporary and advanced dressing stations must be erected in a fairly 
protected place. A good road, to permit a constant evacuation, with 
a minimum of risk from shell fire, in telephonic communication with 

1 Beport on the Medico-Military Aspects of the European War, 191~, p. 33. 
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brigade and divisional headquarters and with, of course, the usual 
equipment, is a necessity of prime importance. 

For first-aid and other dressing stations, howias when possible, but 
eellars and dugouts when under shell fire, must be resorted to. But of 
all the sanitary field units, that of·the field hospital is subject to the 
most varying fortunes, moving constantly between the extremes of 
adaptability. At the heels of a rapidly advancing army the field 
hospital finds itself, within three to four days, in the most primitive 
quarters, called upon to nieet a-constant current of hwldreds of seri· 
ously injured, most of. them at close ~' and obliged to confine 
its function to the making of these, that can be so-made, transporiable. 

Then, again, the field hospital may enjoy ·the ideal conditions pre
scribed by a home h6Spital of semipermanency-etati.onary for months, 
good accommodations, 8atisfactoey ·service, gdoci arrangenumts as to . 
equipment, and in a position for treating itsinmates.a.cooMing to the . 
accepted rules of hospital treatment: as well as expediting all the 

• lightly wounded to the rear in si.fe and cOm.fortable!drEssings. Many 
are the conditions between these extremes. An abandcmed castle, a 
barn, dance hall, church, stable, · schoolhouse,: farmhouse-any place 
guaranteeing temporary protection-may have to-be chosen for estab
lishing ·a field hospital. 

Hospital ships in the di1ferent harbbrs or at sea near the shores 
may be obser,·ed in daily exercises, drilling their crews in the use of 
new devices and new methods of fishing up the· injured out of the 
"Waters, under varying conditions of wind and 'weat.her, of transport
ing them to barges and from barges to the hospital ships. 

At some future day, also, when the medical hlltory of this war shall 
have been written up; an int.eresting chapter will be found devoted 
to the work of the auto in use in the fire zone (zone de l' Armie). 
Many of these auto guides-Benzine Leutnanta, as they have been 
styled by the men-have, indeed, earned the Iron Cross they are so 
proud to wear. Their cars, perforated as they are by shrapnel balls, 
bear testimony of the many dangers to which these men were exposed 
and the many hair-breadth escapes which they made near the enemy's 
lines. 

ROUTINE WORX AND INCIDENTAL OCCURRENCES AT THE HOSPITAL. 

In the first place, the departure of those of us residing outside the 
hospital, was so timed from town, as to enable us to stand ready for 
work, sterilized and gowned, at the operating table at 8.45 a. m. 
This daily routine was followed with clock-like regularity and de
parted from only under the most exceptional circumstances. Fiir· 
bringer's method of hand-and-arm sterilization was scrupulously 
carried out and insisted upon. Lexer insisted upon the use of nail 
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cleaners during and not after the act of scrubbing hands and arms 
by all who took part in an operation. Gloves were obligatory. A 
short resum6 of the occurrences on a few typical days at the hospital 
and in operating room No. 1 must suffice for the short account to 
which I am limited. 

October B8.-Assisted in five different operations this morning; all 
serious cases, consisting of destructive bone-and-joint injuries. 
Shrapnel balls and grenade splinters of all sizes and dimensions, 
deeply embedded in bones and soft partS had to be removed. 

Incidentally received complete charge of a small ward of prisoners 
consisting of 10 French and Belgian officers, most of them slightly 
wounded, with the exception of one who had been thrown quite a 
distance and contracted hemato-myelia in the lower spinal cord. 

At 1 p. m. ·a portion of a hospital train arrived with 130 wounded, 
all of whom were transferred to the hospital within half an hour 
of their arrival; the remaining half of this train came in at 4 p. m. 

October M.-(1} Operation for removal of a French small-caliber 
projectile from the lower end of the femur, projecting with its top 
into the cavity of the knee joint. The soldier had been lying on his 
stomach, ready for firing, the projectile had entered the thigh from 
behind, at a point· of junction of the lower and upper two-thirds, 
exactly in the middle line, had entered the thighbone, almost parallel 
to its long axis, pushing its way toward the knee-joint until half of 
it projected into that joint; the other half remaining embedded in 
the femur. The knee-joint being opened, it was extracted without 
the least difficulty. The wound was closed by suture and dressed. 

(2) Operation of puncture of lateral ventricle in the case of a 
skull wound with partial prolapse; also, puncture of lumbar cord 
with subsequent injection of 40 c. c. of antitetanic serum into the 
latter. 

(3) Dressing a perforating chest wound; also a perforating wound 
of the foot, same patient. · 

(4) Removing stitches from a case of appendicitis on fifth day 
after operation in the person of a prince. 

October 29.-At 12.30 this morning witnessed the arrival of a long 
hospital train at the Hanoverian Station, carrying about ~ seriously 
wounded and 335 slightly wounded. Operations-

(!) Nerve suture; concerning an injury to the median nerve in 
the axilla. About 2.5 cm. of the nerve had qeen carried away, mak
ing it impossible to bring the two ends together by suture. The two 
ends were tucked into the respective ends of an excised piece of 
axillary vein and held in place by suture. Next,, a good-sized piece 
of adipose tissue was taken fi;om the left thigh, subc;\utaneously, an~ 
with this the radial, ulnar, and patched-up median nerves were sur-
rounded and the wound closed. · 
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(2) Resection of knee-joint for total destruction of joint surfaces. 
(3) Exposure and partial resection of lower jaw, preparatory to 

future bone transplantation. 
At noon to-day, during the luncheon hour, Generalarzt Dr. Rhode, 

our chief in command, announced that he had been detached and or
dered to make necessary arrangements for establishing a hospital in 
connection with the second naval division in Belgium, an event which 
was followed by a small farewell dinner in his honor at the Atlantic 
Hotel. 

On the same afternoon another hospital train with .about 200 
wounded arrived at 5.40 p. m., all from the neighborhood of Lille, 
France. All these exhibited the traces of long suffering during a 
tedious transport; on one of the cases the carotid had to be ligated 
at once. 

October 31.-After receiving 211 wounded at 4 p. m. on October 
30, five operations were done during the forenoon: {l} Hemia; (2) 
removal of grenade splinters; (3) removal of necrosed tissue from 
the os calcis; ( 4) . operation on a complicated fracture of the tibia 
with a large flesh wound; ( 5) operation on a perforating abdominal 
gunshot wound, lacerating the ascending colon. A piece of the 
os pubis had been detached and driven through the bladder into the 
lumen of the siginoid flexure, where it was found .and removed. I, 

N01Jember 17.-(1) Operation for axillary aneurism, complicated 
·by nipture of the median nerve and loss of a section of the axillary : 
artery. The ends of the ~edian nerve were united by suture, a piece 
of the saphenous vein was used to fill up the gap between the two 
ends of the axillary artery. This operation lasted 2 hours and 20 
minutes, was attended ·by considerable loss of blood, and salt solu
tion had to be injected. 

(2) A German small-caliber projectile was extracted from one of 
the Belgian officers in my ward; it had lodged deeply in the muscles 
of the back, near the vertebral column, in the region between the two 
shoulder blades. The projectile was ab8olutely smooth and unde
formed. The wound shortly afterward healed by primary union. 

NO'Vember 19.-0ne operation for hernia; two operations for the 
removal of extensive cicatrices in the palms of hands, involving 
index and · middle fingers~ followed by the free transplantation of 
new tendons for these fingers. Lastly, trephining was done for the 
relief of pres.sure, on account of existing paralysis of legs and 
arms (classical method). 

In the course of intervening periods of time many more operations 
for aneurisms, lung-hernias, and trephinings were done, a brief 
description of which would be unsatisfactory. I will, therefore, close 
my narrative of my experiences with . a description of the methods Qf 
bone transplantation, as used by Lexer, and of which I have carried 
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~ome the most vivid and the deepest impressions. Thus, for example, 
m December 5, one of these operations, which may be taken as 
;ypical, was done on the left femur, completely shattered into 
plint.ers through its middle. When the case came on the table partial 
inion had taken place in an angular position through the new forma-: 
ion of callus. Suppuration having come to an end, a deep incision 
vas made on the outer side of the thigh, down to the bone, through 
11 the soft parts and the periosteum. The bone was refractured, 
>OSe bony splinters, detached from periosteum, were removed, the 
wo fragments of the femur returned to their normal position by 
rtension and counterextension, and a long piece of tibia, with its • 
ariosteum adherent to it, was interposed between the two femoral 
ragments and its ends introduced into the respective marrow cavi
es of the fragments. The entire limb having been brought into the 
ormal position, the soft tissues were united by several layers of 
Itures; first, the periosteum, then the deeper muscles, next the super
:ial muscles and fascia, and lastly the skin. A fenestrated plaster
!·Paris dressing from the waist down to the foot completed the 
~era ti on. 
A similar operation was done on December 8 for a complicated 

11cture of both radius and ulna, near the wrist joint, the result 
fa perforating injury by a French projectile, at close ·range, and 
hich may be accepted as typical for injuries of that class in the 
m. Both bones of the forearm were found to be much splintered, 
1e splinters driven into the neighboring soft tissues. A long piece 
: rib was cut out and split lengthwise, in order to make one of the 
eees fit into the previously prepared marrow-cavities of both frag
ents of the radius. The same being impossible to be done in the 
se of ~e ulna, the other piece of rib was simply wired to the 
1tside of the ends of the fractured ulna. The bones of the forearm 
Lving been placed in the normal position, the soft parts were united 
r suture and the arm held in position by a suitable splinted dress
g for rest and subsequent healing. 
Reviewing my past experience in the hospital at Hamburg, the 
ierations which concerned the free transplantation of tissues, such 
nerves, vessels, fascias, fatty tissues, skin, periosteum, and bone 

LVe left the most enduring impressions. Prof. Lexer, having ac-
1.ired quite considerable experience and reputation in plastic work 
• this nature even before the war, made the most extensive use 
it in the hospital at Hamburg. Thus, lost portions of the lower 

axillary were replaced by pieces of rib, straight or curved (auto
asty). Upper and lower lips and chin-coverings were taken and 
ansplanted from the forehead and scalp. Portions of the tibia and 
mla were employed for splinting, either internally or externally, 

• 
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with or without periosteum, as the cases required. Periost.eum was 
transplanted to cover exposed portions of bony splints having no 
periosteum of their own. Large layers of adipose tissue were used 
between nerves, vessels, and the articular ends of bones to prevent 

. adhesions, on the one hand, and to facilitate the after-development 
of motion in resected joints on the other. Small sections of lost 
Yessels and nerves were replaced by transplants from other vessels 
1tnd nerves of the same subject. The free transplantation of tendons 
to replace lost extensors and flexors ·in hands was an almost daily 
occurrence, so that Lexer frequently was heard to pronounce it 
1,angweuig. 

In all such operations extensive use was made of local anesthesia 
with a solution of novo-cocain, containing an addition of syntheti
cally produced suprarenin, which solution remains unaltered in the 
process of sterilization. The results of all these operations were, 
speaking generally, very satisfactory, some of them splendid. The 
lessons they teach are eminently noteworthy and full of promise for 
the future development of preventive surgery and preventive cripple
dom; that they may be seriously taken into consideration by the ris
ing generation of my colleagues of the two serYices was one of the 
principal aims of my story. 

DIAGNOSIS 01' ABDOJIDrAL PA.Dr. 

87 W. A. Ba.t.11s, ABlllstant Surgeon, United States Navy. 

The diagnosis of abdominal pain has always been a most difficult 
and formidable undertaking. The difficulties are increased by the : 
many new and rapidly developing laboratory methods which, 
although of great value, are as yet in the embryonic stat& if we are 
to judge by their rapid development and improvement in the past 
few years. 

The innumerable methods at hand are not always infallible, nor 
is any one of them intended to be the determining criterion in a 
given case, any more than any other single clinical or laboratory 
method in disease of other portions of the body. The failure to rec
ognize the principle that a diagnosis rests on a symptom-comp'le;r, 
rather than on the presence of one particular ft'Tlding, and that the 
grouping of the clinieal a.nd laboratury fondings is the basis of a 
correct diagnosUi, has led many to grave error. It is in this con
nection, also, that I wish to point out the not uncommon tendency 
in a puzzling or difficult case to be unusually swayed by some new 
and untried method which .has but recently been brought to the 
attention of the medical profession. No such measure was ever 
intended to become a panacea for universal application in any 
doubtful case, and we must be Yery careful not to regard a new 
method as such. • 
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In discussing diseases of the abdomen, the value of a thorough 
id careful history can not be emphasized too strongly. This ap
!ies especially to service conditions, where one must make use of 
eans which are at hand, and the most convenient are the history 
1d physical examination. It is along these lines, therefore, that 
~ should aim to improve ourselves, that we may the better be en-
1Jed to make a correct diagnosis with the limited means on board 
ip and at outlying stations. 
It is the purpose to bring the importance of the clinical history 
a case of abdominal disease to the foreground. The physical 

amination of the thorax is often the deciding factor in lesions 
that region, frequently to the exclusion of a minut.e histt>ry; but 
aen we consider the difi'erence in the anatomy and physiology, the 
!lellce of a bony framework, and the many other factors which 
Jee the methods of examination so different in the two regions, it 
:omes apparent that something . more than a. mere palpation of 
' abdomen, often hastily made, is nece.ssary. In disease of the 
:lomeo the history is often of greater value than the examination. 
iis is especially true in the less typical cases, when the clinician 
isiders the difficulties of making the examination, owing to the 
!at variation of the normal limits of size, shape, eie., of the con
ned viscera. 
Perhaps the most common symptom presenting itself to the medi
. man, and the one that concerris the patient most, is abdominal 
in. It will be the object of this paper to discuss briefly an outline 
a method for taking a history of a case which offers as the present
: symptom abdominal pain. 
fhe controversy as to the origin of the pain, whether it is of 
ceral, parietal, or reflex . origin, properly belongs to the realm of 
ysiology, and will not'be discussed here. 
3efore attempting to diagnose the cause of the pain, we must first 
ollect that it may be either local or referred from some other part 
the body, as for instance the lower thorax or spinal column. This 
•uld be kept in mind constantly, until a final diagnosis is reached. 
[n order that no important portion of the history may be over
ked, the following ~rder or some similar scheme should be 
lowed: 
.. Character of the pain. 
:. Location and ext.ent. 
~. Time relation of pain to other symptoms, and the symptom
nplex. 
~. Effect of various factors such as food, vomiting, defecation, etc. 
i. Course of the pain, including onset, resolution, relapse, etc. 
I. Physical examination. 
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OHABACTER OF THE PAIN. 

The determination of this featw·e will often furnish a clue as to 
the origin of the pain. It is also well to remember Cohnheiin's axiom 
in this connection," that an orga.nic lesion ca.uses a pain which shows 
some constancy in it.a location, character, area., and relation to other 
symptoms, and is usually severe in degree. A functional pain on the 
other hand, has none of these constant and definite characteristics; 
and the nature of the complaint is not clear-cut, it being best 
described as a vague, painlike sensation, rather than a severe actual 
pain." Of course, as elsewhere, this rule is very elastic7 and should , 
simply serve as an aid and not as a sole determining factor. Having , 
determined this point it is necessary to determine the character of 
the pain that the patient complains of. 

Generally speaking, there are a.bout four rough groups of pain. 
These grQupings are arbitrary and are c.lassified ·in such a Ill8DJlB 1 

simply for convenience as follows: 
l. Colicky. 
2, ·Burning or gnawing. 
3. Throbbing or aching. 
4. Vague, dull, and indefinite. 1 

Without offering any leading questions, the patient should be I 
asked to describe ;his pain. Should this be unsatisfactory, the five 
types enumerated below, with a short description of each, should be 
offered the patient, and he shot.tld be required to tell which one cor· 
responds most closely to the pain suffered. The following is an 
example of such a classification and description: 

1. Cor..xcKY PAINs.-A griping pain, usually severe. Character· 
istically some pain is continuously prese~t, and, in addition, fre. 
quent acute, periodic, and intermittent exaceroations occur, which are 
very severe and may cause collapse. Such is the pain resulting from 
occlusion of a hollow viscus, be it by spasm of its musculature or 
obstruction by mechanical means or by products of inflammation. 
By considering the underlying pathology it can be seen why such a 
type of pain should occur only under these conditions, and in such 
organs or tissues. In this condition the p~oe of a foreign body, 
irritation, mechanical pressure, or other cause produces that portion 
of the colicky pain which is continuous and more mild. Superimposed, 
as it were, upon this come the periodic attempts of the organ to 
relieve itself of the obstructing agents, by increased efforts of con· 
traction, causing the resulting clinical manifestation of the acute 
intermittent exacerbations noted before. 

In this category is the pain resulting from complete or partial 
obstruction of the gastro-intestinal tract, the gallbladder or its duc4 
the pelvis of the kidney or ureter, and in that stage of acute or recur· 
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rent appendicitis, usually early, where the lumen is obstructed either 
JY the products of inflammation or accumulation of a foreign sub
;tance, and before marked peritoneal involvement has set in, giving 
·ise to the well-known appendiceal colic. If the lumen is not 
1bstructed in the early stages of appendicitis, but simply a catarrnal 
nllammation of the mucosa is present, then the resulting pain will 
1ot compare with the kind being described. 
In this connection it is worthy of note that for some unknown 

eason the two following exceptions are not infrequently present and 
nould be kept in mind: First, an incomplete pyloric obstruction will 
ften not give the picture of a colicky pain. Secondly, a carcinoma 
f the large intestine, low down, or of the rectum, high up, will 
ften not show any symptoms of obstruction for a considerahle 
!Dgth of time and then suddeiily appear with the typical sympt.oms 
E an acute ileus. · 
I have seen two cases of carcinoma of the rectum which gave n~ 
istory of any previous trouble suddenly become ill with a. severe 
rmptom-complex of ileus, which, upon operation, proved to be a 
1rcinoma of the rectum high up, with an almost complete stenosis 
f the gut. It is well, therefore, to keep in mind such a possibility 
t patients of the carcinoma age who show symptoms of an acute 
eus. The next variety of pain to be described is th&-
2. BURNING OR GNAWING PAIN.-The mild form of this is known by 

ie laity as "heartburn." The reason why this pain should be 
.irning in character can be easily understood, if we remember that 
raw siirface exists over which passes the acid and mechanically irri-
1ting food contained in the stomach. This is the pain of gastric or 
uodenal ulcer or erosion, and a similar pain exists in ulcer or irri-• 1ting disease of the urinary bladder, which is due to the same chemi-
tl and mechanical causes. A similar pain occurs in carcinoma hav-
1g a large ulcerating surface. 
When a patient complains of heartburn, one should guard against 
~ror, since many affections of the gallbladder, liver, pancreas, and 
itestines, general enteroptosis, or chronic appendicitis, first mani-
ist themselves by a supposed gastric disturbance. It is easily seen 
hy this should be the· case when it is remembered that the stomach 
> well as other viscera is innervated by the vagus and sympathetic 
erves. It is also of importance to recollect that the solar plexus, • 
hich nets as a central station for the nerves of this region, is in 
le immediate vicinity of the st.omach. 
It is particularly in this class of cases that a careful and detailed 

istory is of value. In all such cases minute inquiry should be made 
s to the duration and course, relation to eating, sequence of symp
lmS, and other findings as pointed out in this paper. It may be 
lken as a fairly common fact that a very severe burning or gnawing 
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pain which is at all persistent is usually caused by ulceration or 
erosion of the mucous membrane of the stomach or duodenum. 

3. THROBBING, ACHING PAIN.-This form usually accompanies in
flammation, especially when its products are circumscribed, as by 
adhesions or abces.q wall. This type is usually made worse upon 
movement of the body or tension of the abdominal wall, as, for in
stance, lying in the supine position with the thighs extended. This 
type of pain may be caused by an appendiceal or tubal abscess, etc. 

When the products of infection are not circumscribed, then the 
pain is more diffuse and sharp, and the discomfort upon motion is 
even more marked. This is the variety found in diffuse peritonitis. 
In pancreatitis there is usually a great deal of peritoneal irritation 
and fat necrosis, and consequently this type of pain is usually present. 
In considering pancreatitis, although the symptoms of shock, the 
pallor, and small pulse are all characteristic, yet the condition should 
not be ruled out, as mild involvement of the organ may give the 
severe pain without the symptoms of shock being very marked. In 1 

pasmng it may be remarked that in this diffuse, sharp pain, described 
under general infection of the peritoneum, the toxic and nervous ' 
symptoms accompanying such a generalized process are usually also 1 

present. 
In this connection it is well. to recollect three rather commonly 

overlooked causes of acute pain. While not of the above variety, the 
pain arising from these causes will be discussed here simply as a 1 

matter of convenience. The diseases referred to are a pleuritic in
volvement with referred pain in the abdomen, angina abdominis, ' 
and the gastric crises of tabes dorsalis. It is notoriously common 
for the latter lesion to first manifest itself as a gastric crisis, at least 
the patient will seek the advice of the physician for relief of symp
toms referred to this region in many cases before other symptoms 
come to the notice of its victim. If iri cases that are not very clear a 
Wassermann is taken and the knee-jerk and pupillary reflex tried, 
many an embarrassing and incorrect diagnosis may be averted. 

Other causes of similar pain are incomplete or unrecognized ab
dominal or inguinal hernias, arteriosclerosis of the abdominal aorta, 
and venous congestion of the liver either from cardiac disease or 
other causes. Neuralgic pains of the abdomen are relieved by deep 
p~ure, while pain caused by a more organic disease is greatly 
increased by such manipulation. 

4. VAGUE, DULL, INDEFINITE PAINS.-These are the bane of the 
patient and physician. In this instance it is well to remember Cohn· 
heim's axiom as mentioned previously. It is here also that a most 
painstaking and minute history must be ta.ken if even an approach to 
a correct diagnosis is to be made, and it can not be emphasized too 
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strongly that aside from the symptom of pain itself the accompany
ing findings must be carefully weighed, both individually and as a 
whole. If the functional factor can be ruled out, one or more of such 
:hronic conditions as an old appendicitis, pancreatitis, cholecystitis, 
:ecum mobile, marked atonic enteroptosis, incomplete obstruction 
>f the intesfuies by bands, adhesions, or kinks, syphilis of the liver, 
llld the various diseases of the female pelvis are usually present. 
!'here are nu.m,erous other causes, but a few of the more common 
1nes are mentioned simply to form an idea of what is meant. When 
~patient complains of this type of pain, which is almost constantly 
>resent and nagging in nature, it is not too much to spend from 30 
ainut.es to an hour on the history alone. After the classification of 
~e pain as to its character, the following points should be 
scertained. 

LOCATION AND BXTBNT OF THE PAIN. 

The areas of subdivision of the anterior, lateral, and posterior ab
ominal walls are well known and will not be discuad here. 
The size or area of the pain is important in .that certain lesions give 
Wiful areas of characteristic extent, the following diseases serving 
3 examples. The painful area of gastric or duodenal ulcer is very 
mited, being about the size of a silver dollar. Pain arising from 
1e colon extends across the upper abdomen in a transverse direction, 
·hile that arising from the small intestine manifests it.self as a 
ift'use pain in the greater portion, but more especially in the central 
&rt of the abdomen. This rule is subject to frequent variation, de
ending upon peritoneal involvement and the nervous make-up of 
10 individual. A rather simple plan to determine the location of 
10 painful area is to ask the patient to place his hand or finger over 
1e area and to outline it. The readiness with which a patient per
>nns this may furnish a clue as to the probable cause of the trouble. 
t the lesion is organic the patient will perform this in a definite and 
ieisive manner. Not so readily will a person· with pain arising 
·om an inorganic source point out the seat of his trouble. He will,. 
1 the contrary, hesitate and place his hand in a shifting manner,. 
1d be very uncertain in his demonstration. 
A very important feature of an organic pain is the constancy 
t the location as compared to the shifting area arising from a func
onal lesion, and it is well to inquire carefully concerning this point. 
he change in severity of the pain upon the assumption of different 
>stures, such as the prone, supine, and lateral positions, is also of 
•nsiderable importance. The radiation of the symptom may often 
imish much valuable information, as for instance in lesions of the 
allbladder or kidney and in gastric ulcer. 
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THE COURSE OF THE PAIN. 

Much valuable information may be gained by the det.ermination 
of these characteristics. In considering this point, the entire course 
should be kept in mind, namely, the onset, course, resolution, duration 
of the attack, periodicity of the attack, and any other aspect that may 
be peculiar in the case. As an example of the pain with a very sud
den onset the colic of gallstones may be mentioned. Then the very 
severe course and rather abrupt resolution, with the ·following sore
ness over the region, the latter being a result of the irritation pro
duced in the duct, is a characteristic syndrone. . Another example is 
the pain of gastric uloor, beginning as a mild "heartburn " and in 
from a few minutes to half an hour· becoming a severe burning pain 
and often subsiding as a "heartburn" again. 

When the underlying pathology is considered, one can easily follow 
in many of the diseases the pathological change of the tissues by the 
symptoms they produce. If after carefully weighing the various 
common conditions in which the pain described by the patient may 
be present and none of these seem probable, · then and then only is 
one justified in looking toward the uncommon causes. The Unrecog
nized causes of abdominal pain are gradually becoming fewer every 
day, and the simpler the diagnosis the more frequently will it be 
correct. 

As an example of the close relation existing between the symptoms 
and pathology of a given condition, let us consider gallstone colic. 
The initial sudden, severe pain is juSt such as would be expected 
to be caused by a foreign body suddenly blocking the channel. The 
severe colicky pain that follows is caused by the presence of the 
stone and the efforts of the duct to rid it.self of it; while the rather 
abrupt cessation may be explained by the stone either falli~g back 
or being extruded. As before stated, the following soreness which • 
ensues is a result of. the injury done to the organ. Many of the 
more common lesions can be analyzed in the same way, and if the 
physician will take the trouble in each case, he will be surprised at 
the number of cases that will be as easily explained. 

EFFECl' OF FOOD, VOlllITING, DEFBOATION, B'l'O. 

The effect of food, vomiting, alkalies, etc., in typical cases of ulcer 
or erosion is well known. It is well to emphasize the fact that the 
resulting relief is constant as to time, degree, and permanency. In 
other words, in ulcer or erosion the same results will follow the 
employment of the same measures for relief. 

In epigastric pain arising as a result of lesions of viscera other 
than the stomach or duodenum, relief may sometimes follow, but it 
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is not constant, and the degree of relief varies within wide limits. 
Thus, although some relief of the gastric symptoms in a chronic 
appendix or gallbladder lesion may occur, the striking uniformity of 
time and the other mentioned characteristics are vague or absent. 
Thus the relief may be marked at one time, transient at another; the 
romiting may relieve the pain during one attack and perhaps increase 
it during another. 

It is al.most superfluous to mention the fact that change in the 
severity of the pain, or pain attended by the function of defecation, 
points to a lesion of the lower bowel or rectum. In differentiating 
lesions of the colon from those of the stomach, the determination of 
this fea~ is important, especially when: the accompanying symp
toms are not clear-cut and doubi exists whether the pain is of colonic 
or gastric origin. · 
·In the pain of tabes, slight . or . superficial pre8eure ·causes severe 

agony, while . deep preeBOre a1fords relief. I have known a tabetic · 
patient to weaz a very tightly-laced coriet f&r the relief of this con• 
dition, while if his skin was touched. ~lightly it would cause him 
nost excruciating pain. 
If modification of pain d~ not occur with the above-mentioned 

factors, then such diseases as syphilis of the liver, Pott's .disease, 
tabes, pancreatitis, peritonitis, or involvement of the pelvic organs 
~re very probable. In this connection it is well to remember that an 
1brupt cessation of a severe acute pain occurring in appendicitis 
1I1ust always bring the specter of gangrene before the mind of the 
mrgeon. 

THE SEQUENCE OF THE SYHPTOH·COHPLEX. 

The consideration of pain as to time relation with other symptoms 
is of great value. The sequence syndrome of appendicitis and ga.11-
;tones may be mentioned as examples. When the underlying path
clogy is considered it may be seen that only such a succession of 
symptoms in the order named could possibly occur, especially in 
uncomplicated cases. In acute appendicitis the well-known time 
•yndrome of pain, nausea, vomiting, tenderness, and fever is present 
in the majority of cases. In fact, many authorities refrain from 
ruaking a positive diagnosis of acute appendicitis in the absence of 
this sequence. In stone of the gallbladder or cystic duct, the severe 
~hock, colicky pain, and catch in breath at the onset without jaun
dice occurs; while in obstruction or stone of the common duct, 
jaundice does occur. 

RESUME. 

1. In diseases of the abdomen, the history is often of greater im
portance than the physical examination. 
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2. Consideration of the nature, and other features as mentioned, 
after a careful and minute history, may often furnish a correct 
diagnosis, when it would be impossible to arrive at one by other 
means, as the symptomatology is very closely dependent upon ~ 
causative pathology. · 

3. A careful consideration of the features of abdominal pain 
should include-

(a) Nature or character of the pain. 
( b) Location and extent. 
( c) Course of the pain. 
( d) Effect of food, vomiting, defecation, alkalis, etc. 
( e) Time sequence of the pain and the accompanying sympt.oms. 
(/) Constancy of the features mentioned above. 
4. · After a careful history has been taken, then, and then only, 

should a physical examination be made. If this be done conscieo· 
tiously the physical examination will have more of a corroborating 
than a determining nature in it.a bearing on the final conclusion. 

87 A. So1L.t.ND, Autetant Surgeon, Medical Reserve Corpe, United Btatea NaVJ'. 

In looking over 15 years' personal work with the roentgen-rays, 
a considerable part of which has been devoted to the treatment of 
breast conditions, certain facts have made themselves apparent, and 
it may not be amiss to discuss these in detail. 

In the winter of 1901 I presented to the Los Angeles County 
Medical Society my first case of recurrent carcinoma of the female 
breast successfully healed by X-ray exposures (reported in Southern 
California Practitioner, April, 1902). At this early period of roent
gen therapy much adverse criticism and direct opposition had to be 
met and overcomti, and even at the present time it is quite infrequent 
that intelligent cooperation is had from the average practitioner in 
this line of work. 

A great number of patients have come for treatment only with the 
appearance of secondary or even tertiary recurrences and at a stage 
so late that the most enthusiastic roen~nologist would hesitate to 
offer the slightest encouragement or even to consider treatment at all. 
Yet in some of these hopelessly advanced cases consistent treatment 
has been of sufficient value to rob the disease of some of it.s most 
distressing symptoms. 

In the comparatively fewer instances when an opportunity is had 
to saturate the operative field with X-rays or where postoperative 
exposures are immediately instituted there can be absolutely no ques-
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tion that the tendency to recurrence has been markedly diminished 
if not entirely eradicated. 

In 1904 in another communication upon this subject (Southern 
California Practitioner, July, 1904) I asked the surgeon that when
ever possible he permit his patient to have a number of preoperative 
exposures and if this were not granted, or found inexpedient, at least 
to institute postoperative exposures immediately. While all cases 
tendered this service can not be guaranteed freedom from subsequent 
recurrence, and despite the fact that several cases have bad, to my 
own knowledge, recurrences, yet I am morally certain ·from close 
observation that a goodly number of patients thus treated have been 
rendered immune to further attack. The nature of this immunity 
is perhaps as difficult of comprehension as it is to know the causative 
factor in the ~e of primary cell dissemination or .malignancy. 
In all events the ray hardly acts as a direct generator of antibodies, 
but more than likely enacts the role of a fibrogenetic, and indirectly 
inhibits perverse cell proliferation. 

Up to the present the net results of cancer investigation by com
mi$ions the world over have been inconclusive, at least in so far as 
a remedy is concerned, and surgery plus an efficient roentgen supple
mentary treatment is to-day our best weapon against this intractable 
disease. Radium and its derivatives are in my opinion of secondary 
import only and do not measure up in efficiency with quantitive 
X-rays, particularly in extensive involvement. Owing to the fact 
that scientific X-ray work is now available in all parts of the world 
there can no longer be any excuse for denying the cancer-suffering 
patient the benefits of this treatment, and I most strongly urge upon 
nil who are not familiar with the technic or who are skeptical, to look 
lnto the reports bearing upon this subject. 

Now as to X-ray dosage. Of late years there has come intO being 
a group of workers who are strong advocates of massive doses, using 
powerful generating apparatus, and delivering to the deep struc
tures an appreciable amount of active rays. This is accomplished 
by means of ray filters and segregated skin areas, so-called " cross 
firing," and is perhaps our most efficient method of apP.lication. This 
of course entails a thorough knowledge of ray measurements and de
pends for its accuracy upon one's ability to read correctly the color 
changes which occur in the ray-sensitive pastils provided for this 
purpose. A great number of operators, however, rely upon the elec
trical measurements of tube milliamperes plus spark-gap resistance. 
This I personally prefer, although it does not measure the amount of 
X-ray energy direct, yet forms a safe standard by which to gage 
the potential energy, or the sum total of the forces which regulate 
qualitatively the X-ray inductance. An accurate working exposure 
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formula can be tabulated by this method alone or in conjunction with 
any of the reliable radiomet.ers. 

It has been claimed that standardization of dosage and correct 
technic have eliminated so-called X-ray idiosyncrasies. This is 
highly erroneous, for no medicinal agep.t of any des<2'iption has 
such diverse effect on the human skin as thEt X-ray. There are many 
beings upon whom a normal erythema dose will produce a most 
alarming reaction, and I have even seen a second-degree dermatitis 
follow a scant half erythema or pastil dQSe. It is wholly immaterial 
what the make, size, type, or cost of th~ generating apparatus may 
be; all standard instruments are capable of good work. 

The one essential factor is to strike a proper balance between the 
exciting apparatus used and the particular tube in service. Then! 

. all things. being equal, the ensuing results dep•d upon the man 
behind the gun. 

In seeing the work of eminent roentgenologists both in this country 
and abroad, I have often been struck by the apparent indifference 
displayed by some of them to the amount of X-rays employed at a 
given seance. In one clinic particularly, it was stated that 30-pastil 
doses were given at a single sitting, and through comparatively few 
filtered areas, and that they occasionally employed 50 doses. From 
this it is evident that there must exist a great variance in computing 
dosage, for I am certain that if an amount of this magnitude were 
employed in my laboratory, according to our dose table, irreparable 
damage would ensue. 

In our work, when skin involvement is considerable, we use unfil
tered rays to the point of skin tolerance. In deep work, and to lower 
skin resistance, a piece of gauze, soaked in normal salt solution! is 
placed over the area treated. The usual aluminum filters are em· 
ployed and the skin areas segregated to the points of best advanu~. 
When we obtain the surgeon's consent in breast cases a week's pre
operative course is given. The entire chest and back &re exposed. 
picking out a given section daily. There has beeil no deleterious effect 
upon operative wound h~aling. In fact it rather hastens union. 

So soon as the wound has closed the regular postoperative course 
is applied. It is advisable to give the patient several prophylactic 
courses during the first two years following operation, then an occa
sional course for two years more. This applie.s only to those in whom 
no suspicious signs appear. In the cases of inoperable recurrences 
we are, of course, compelled to push the treatment to the point of 
tolerance with the conviction that we are. employing the best means 
possible at our command, and to hope that the near future will supply 
us with a. more potent agent that will successfully combat this e-rer
increasing and distressful disease of modern civilization. 
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lrOTES OJI' TBB PHYSICAL llAJIIll'ATIOll' OP 1,880 APPLIC.4.ll'TS PO:& 
Bll'LISTllEll'T Ill' THE ll'AVY. 

BJ C. B. Lowi:LL, Acting Aaalstant Surgeon, United States Navy. 

The ~rds of these examinations are kept on cards, 4 by 5 inches, 
on one side of which is the outline figure and cha.rt for the teeth, 
and on the other side the headings for the neoossa.ry data. Notes 
of slight defects requiring entry in the health records are made on 
the margins of the outline figure side; also notes of disqualifying 
defects. It has been necessary occasionally to duplicate the medical 
officer's part of an entire set of enlistment papers from these cards, 
the .finger prints only being lacking. • 

Of the 1,880 applicants examined 835 were accepted; 701 first 
enlistments and 134 previous service; 1,045 were rejected, and of 
these waivers were.granted for 115. 

Of all these applicants 484 had one defect of some kind, 519 had 
two defects, 393 had three defects, 217 had four defects, 86 had five 
defects, 37 had six defects, and 8 had over six defects. 

Vision was 20/20 in 973. Vision was below 15/20, the minimum al· 
lowed in the Navy, in 161. This gives 746 with vision ranging from 
15/20to19/20, inclusive. Strabismus convergent and divergent noted 
in 14. Pterygium in 15, ranging from the cornea-sclerotic margin to 
projection over the pupillary area sufficient to interfere with vision 
to some extent. 

Defective hearing was found in 20 and otitis media in 30. It would 
seem desirable to have cases of otitis media operated on in prefer
ence to ·allowing them to go on for years, suppurating at intervals or 
the greater part of the time. 

Underweight was found in 124 and underheight in 35. Deficient 
chest measurement in 18, deficient chest development and poor phy
sique in 62, and deformity of the chest in 22. Tendency to or pre
disposition to tuberculosis in 13 ; but many of the cases of deficient 
chest development, poor physique, and deformity of the chest may 
well be considered as predisposed to tuberculosis. A good many 
of the minors whose height and .weight do not closely correspond 
with the tables given in the Manual for the Medical Department 
do not have sufficient chest development to warrant acceptance. 
While every e:ft'ort is made to eliminate tuberculosis, it is a difficult 
mattert and unle$8 the applicants are well muscled and well nour
ished, it is unsafe to accept them. It seems to be quite generally 
agreed that most persons have some tubercular deposits in them, and 
in view of the article by Medical Inspector G. H. Barber, United 
States Navy, in the NAVAL Mm1cAL BULLETIN for January, 1916, 
medical officers at recruiting stations must redouble their e:ft'orts to 
elimin&te applicants predisposed to tuberculosis. 
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Defective teeth were noted in 68; this means below the minimum 
allowed for the Navy, that is, at least 20 sound teeth, of which 
there must be 4 opposing molars and 4 opposing incisors. If all 
.cases of defective teeth were given, the number would be very large. 
Pyorrhea in some degree was noted in 313; it appears first on the 
external surfaces of the lower incisors. Much educational work is 
still needed before the doctrine of sound, well cared for teeth is 
universally accepted and carried out. 

Eczema occurred in 11 ; psoriasis in 2 ; acne in 136; and other skin 
diseases in 16. Acne is a difficult disease to cure largely because it 
is !ard to induce those aftlicted to carry out the detailed treatment. 
Some excellent results are obtained with vaccines, but treatment 
usually has to be continued for many months to effect a cure. 

Enlarged inguinal glands were noted in 236. This condition is 
usually slight and the cause is uncertain. Systematic Wassermann 
tests would be interesting but are not practicable at the present time 
at recruiting stations. 

Enlarged tonsils were found in 359; of these, 37 very large, 164 
medium enlarged, and 158 slightly enlarged. I find that a good 
many applicants are willing to have their tonsils remoYed, and com· 
f>lete enucleation is always requested. Only those with but slightly 
~nlarged tonsils are accepted without operation prior to enlistmen~ 
and this means in many cases where only small stumps of tonsils 
remain. 

Varicocele was noted in 296; of these 48 being large, 116 medium, 
74 small, and 58 very small. Some applicants are willing to have an 
<>peration performed in order to enlist, but it is necessary for them 

·to wait about six to eight weeks for the swelling to subside sufficiently 
to determine the success of the operation. Hydrocele was noted in 17. 

Hernia, inguinal indirect complete, was found in 11 ; incomplete 
in 13 ; " tendency to " in 38. Hernia direct, complete, and incom· 
plete, in 3; " tendency to " in 8. Relaxed inguinal rings in 274. A 
iew applicants have had hernia operated on in order to enlist, but 
many do not on account of having to wait at least six to eight weeks 
after operation before final acceptance. 

Feet very fl.at occurred in 160; medium fl.at in 68; slightly flat in , 
65 ; arches depressed in 385. Measurements of the arches are not 
.given because they were not made in the earlier examinations. This 
subject I hope to take up at a later date. Men who walk or stand 
constantly on concrete floors and pa vemen~ appear to develop ftat 
feet more rapidly than others. Poor shoes are a contributing factor 
and, especially, neglect to keep shoes in good repair. Wearing shoes 
that are worn badly on the sole and heel throws the weight. of the 
body out of line and tends to produce fl.at feet with more or Iese; 
tendency to talipes valgus. Knock-knees also tend to produce the 
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same condition. Applicants with very long, narrow feet sometimes 
show arch measurements of seven-eighths inch, with but little or no 
depression. 

Varicose veins of the legs were recorded in 14; hemorrhoids in 34. 
Varicose veins of the legs appear to be poor risks, as it is very diffi
cnlt to forecast the likelihood of their giving trouble after enlist
ment. 

Lateral curvature of the spine was noted in 325. In a majority 
of these the curve is from one-fourth to one-half inch and appears 
to be principally postural. This has been shown in some who have 
taken systematic physical exercises for two or three months and then 
submitted to another examination. The method of determining 
lateral curvature of the spine is by dotting the spines of the verte
bne and using a plumb line, as given by Dr. Robert W. Lovett in his 
!Ateral Curvature of the Spine and Round Shoulders, second edi
tion. 

Deficient mentality was recorded in 14. This does not represent 
the entire number applying, as some are rejected before coming to 
the medical officer and because in some cases other reasons are given 
as the cause for rejection. It would require a good deal of analysis 
to determine the approximate mental condition of each applicant, 
and while the excellent work of Acting Asst. Surg. A. R. Schier, 
United States Navy, and others has been followed, these tests have 
not been applied systematically at this station. The plan of Medical 
Director Jamee D. Gatewood, United States Navy, in his Naval 
Hygiene, of having an expert do this work at training stations 
appeals to me as the best solution of this problem. 

It has been found that the relatives of applicants who are desirous 
of having the person enlisted are prone to forget some important 
features of the applicant's history, and if opposed to the enlistment 
will make the applicant out as · an almost hopeless case of deficient 
mentality. Better results are obtained by correspondence, as rela
tives are more careful when making written statements. 

Generally speaking, the physical examination of a large number of 
applicants for enlistment, principally between the ages of 17 and 25, 
shows that we ·must advocate much more physical training in schools. 
While competitive athletics are good, they are for the few, and lead 
to athletic specialists. What we most desire is to have all young men 
go out in life well equipped physically, regardless of whether they 
enter the Navy or not. 

The new method of physical training inaugurated by Sorg. J. A. 
Murphy, United States Navy, and published in the NAVAL MEntcAL 
BULLJ:l'IN, July, 1914, is acoomplishll\g wonderful results in the Navy. 
It is remarkable to note the differences in·the men who come bacl~ on 
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leave just prior to completing their six months' training. While tM 
same method is not adapted for use in the schools, some system could 
be devised, and, if made obligatory for at least 30 minutes daily, 
would produce excellent results. The widest publicity should be 
given- Surg. Murphy's· system and the results obtained. 

C. B. Selden, hospital apprentice, first class, United Stat.es Navy. 
has rendered valuable assistance in the preparation of the notes for 
this article. 

n1E PB.AOTICABILITY Olt DBIDABILITY 01' OalrtUG l'JLO• THE sunLY 
TABLE CDTAilr DBVGI. 

B7 J. A. O&TOUN, Hospital Steward, Unlted States N•t7· 

This article is intended to suggest the practicability of omitting 
from the supply table and from requisitions submitted from ships, 
stations, and hospitals in the Tropics for certain drugs and prepara
tions listed on Form B. 

There are 150 drugs and preparations listed on Form B, and of 
this number about four are of little or no medicinal value when 
received from the supply depot. This is not due, in a certain degree, 
to any fault of the manufacturer or of the keeping of these medicines 
at the supply depots but rather conditions of climate and age over 
which we can exercise very little or no control. 

As noted above, this list is intended to include only such drugs 
and preparations as are unstable or are accepted as having prac· 
tically no medicinal value when received from the supply depot. 

SPIRITUS ETHERIS COHPOSITUS.-This preparation, commonly known 
as Hoffmann's anodyne, is prepared from ether, alcohol, and ethereal 
oil. This ethereal oil, prepared by distillation of alcohol, sulphuric 
acid, distilled water, and ether, is practically unobtainable in the 
market, usually replaced by a mixture of oils obtained as a by-product 
in the distillation of alcohol. This compound · spirit of ether is, at 
best, variable in composition, does not comply with the pharmaco
peial requirements, has no evident advantages over spirit of ether, 
U.S. P., and at times may be objectionable. It is suggested, if deemed 
necessary, that the simple spirit of ether replace the compound spirit 
of ether. The former preparation may be easily prepared on or at 
any ship, station, or hospital. 

8Pnuros ETHERIS NITROSL-The · Pharmacopeia defines thiS prepa· 
ration as an" alcoholic solution of ethyl nitrite (C1H1N01 ) yielding 
when freshly prepared not less than 4 per cent of ethyl nitrite." 

This preparation, when freshly prepared, or even aft.er being kept 
for some time with but little 8XJ?OSure to light and air, is neutral to 
litmus paper. When long kept, or after having been . fteely expoeed 
to air and light, it acquires an acid reaction. 
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Jn order to overcome this defect and at the same time insure hav
g a freshly prepared solution of ethyl nitrite of pharmacopeial 
'ellgth and requirements, freshly prepared when wanted, it is sug
sted that ampules of nitrous ether be supplied in place of spiritus 
reris nitrosi, these ampules t.o contain the required aJDC)unt of 
rous et.her, so that when the contents of one or more ampules,. de
rding on the amount of finished product desired, are allowed t.o 
v in sufficient quantity of ethyl alcohol the finished product will 
form to all requirements and tests of the U. S. P. This would 
i to eliminate waste, · as at present spiritus etheris nitrosi after 
tg kept for some time is unfit for use and is practically worthless 
licinally; in this condition. This in it.self would be a great saving 
at the same time insure a preparation of proper strength. 
1veral samples from di.fferent shipments have been assayed by the 
er after being kept for several months and have failed t.o show 
:equired 4 per cent of ethyl nitrite. This preparation is exten
y used alone and in combination with other drugs. It enters in 
rery well-known and used remedy, mistura copaib89COmpositus, 
>ther modifications of this mixture of the national formulary. 
lHONII OARBONAs.-According t.o the Pharmacopeia this should 
in not less than 97 per cent of a mixed acid ammonium carbo
(NH40COOH) and ammonium carbamate (NH.OCONH1), 

nould yield not less than 31.58 per cent of ammonia gas (NH,). 
lispensing purposes only translucent portions should be used. 
s salt when received from the supply depot usually has :k>st 
unmonia (NH1 ) and carbon dioxid (C01), is usually opaque, 
11ite frequently converted int.o a white powder, probably am
m bicarbonate. As this condition is practically unavoidable, 
1ggested in view of its being but little used in the Navy, that 
,}t be omitted from Form B. For most requirements am
n chlorid, U.S. P., would answer practically the same purpose, 
rch as the ammonium carbonate as at present received is 
tt in the above-mentioned requirements. 
1 HYDROOENn mox101.-A slightly acid, aqueous solution of 
;m dioxid (H20 2 ) which sh()uld contain, according to the 
St.ates Pharmacopeia, when freshly prepared, about 3 per 
weight, of absolute hydrogen dioxid, corresponding to about 

'Iles of available oxygen; This solution as furnished ships, 
, and hospitals, is usually preserved ( 1) with three-sixteenths 
'acetanilid to the ounce. Acetanilid has failed, so far as the 
are concerned, "to preserve and add to the antiseptic quali
this solution. 
the stopper is removed from a bottle ·containing hydrogen 

s supplied t.o· ships~ stations, and hospitals in and near 
·ics, a heavy pressure is observed, due to the decomposition 
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ef the hydrogen dioxid with the liberation of oxygen, leaving in the 
~le water and a small amount of acetanilid, if the same was added 
at the time of manufacture. This occurs in a temperate climate, but 
eo a lesser degree. 

It is practically impossible to remedy this condition, although sev
eal manufacturers have repeatedly placed on the market ditferent 
atyle bottles and stoppers with the object in view of trying to prevent 
as far as possible deterioration of tlie solution. One well-known 
pharmaceutical house placed on the market a solution of hydrogen 
iioxid, the bottles of which had stoppers having perforations through 
the center of the corks to retard deterioration. This perforation of 
the cork was partly closed by placing a quill in the center. of the cork 
to prevent the contents from spilling. The object of this procedure 
was tO try and make deterioration and evaporation of the solution 
about equal. Nevertheless the hydrogen dioxid is liable to deteriora
tion upon keeping or protracted agitation. In cooler climates, when 
11.ydrogen dioxid is received, if the stopper be replaced with a pied.get 
ef cotton, deterioration may be retarded; this is almost impracticable 
en board sea-going vessels. 

The writer assayed solutions of hydrogen dioxid as received from 
1Upply depots and not one sample was found to conform with the 
United States Pharmacopeia requirements as to strength, namely 
3 per cent by weight of absolute hydrogen dioxid, corresponding to 
10 volumes of available oxygen, that is that each c.c. upon decompo
lition failed to yield 10 c.c. of available oxygen. 

It is suggested that a package containing the necessary chemicals 
and re&gents replace the solution of hydrogen dioxid on the supply 
table, so that this article may be prepared when wanted on board 
llhips, and at stations and hospitals. This would insure the medical 
oftieer receiving a product of some value, conforming to all the 
nquirements of the United States Pharmacopeia. 

CONCLUSION. 

The object of pharmacy is to exercise control over the identity and 
purity of articles used as medicine, and while it is generally admift.ed 
that tlie average hospital steward can not well be expected to sys
tematically examine all of the articles (medicines) on the supply 
table, owing to the limited laboratory facilities on board ships, there 
is no reason why he should not concentrate his eft'orts, in conjunction 
with the pharmacist at hospitals, where facilities are available, on 
the limited number of articles (medicines) included in Form B, of 
aseful drugs, so as to insure to medical officers and others that the 
arti~le incl~ded on the supply table will uniformly comply with the 
official requirements of the United States Pharmacopeia. 
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&ddttiona to the f'(Jtholoqical collection, United Statea Naval Medical School,, 
April-June, 1916. 

lllCl!Slon 
So. 

1147 
1148 
IH9 
1150 

1151 

1152 

1153 
JIM 
1155 
1158 
1157 
1158 
11511 
1160 
1161 

Tissue. 

Llp ..• ---·-·-----· 
Sae inguinal hernia 
Tongue. ___ ----- __ 
Kidney and pan

creas. 
Lunt--------··-·· 

Kidney, Uver, and 
spleen. 

Various tissues ... _ 
Liver, kidney .... . 

=I-~~~~~~:: 
Ovary . ......... .. 
Uterus .. -- .. --- .. . Intestine. ___ ._. __ _ 
..... do ........... . 
Nasal smears._ ... . 

Collected by or received from. 

I 
Papllloma .... __ ............ Surg. R. Spear. 
Inguinal hernia. __ .... _ .. _ .. Pa•'ed A,;st. Surg. L. W. McGuire. 
Carcinoma ... ............... Surq. A. M. Fauntlero;. 
Acute poisoning by merrury. Me<liral Director G. l'1ck:rnll. 

Ilemorrhagiclnfarctwithor- Medical Director J. G. Field. 
ganization. 

Arsealcal poisoning ....... .. 
1 

Surg. C. M. Oman. 

Sarcoma .• - .. -. . . . . . . . . . . . . . Passed A,;st. Surg. C. \\'. 0. Dunker. 
Syphilis .. _ .. _ ........ _ .. _.. l'. S. S. Solace. 
Epulls ...................... Surg. R. Spear. 
Flbroma .. - - .. - - .. - ......... Narnl Hospital, Philadelphia, Pa. 
Cystoma .................... Surg. R. Spear. 
Flbrold................... .. Do. 
Meckel's diverticulwn. _ _ _ _ _ Surg. A. M. ~·auntleroy. 
Intussusceptlon _ ........... · 1 Do . 
Leprosy.................... Asst. Surg. C~. D_ak_e_r_. ------

Atlditiom to the helminthological collection, Umted Statea Naval Medical 
School, AprU-June, 1916. 

·~n Parasite. Host. Collected by or received from . No. 

1Wl4 Ova of Intestinal parasites ••• Homo ••••• •• •• •••. Surg. R. Spear. 
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Ducription of dreuing.-The dressing as used on the Nelmuka is 
essentially a large sponge pad of cotton covered with gauze, with a 
four-tailed muslin bandage secured to it. The "splints" are noi 
incorporated with the pad for the following reasons. The chances 
are that the majority of wounds will need a large pad with firm 
pressure first, and this is not so easily accomplished by a stiff dress
ing. If, after placing on the pad, a " splint " is needed, it can be 
easily incorporated in or secured on the outside of the pad by the 
many-tailed bandage. These dressings_ occupy sueh a small space 
that this is a great advantage, they being easily packed in the first. 
aid bags of the guns' crews, and the splints, as described later, placed 
in the same bag. These pads are 12 to 16 inches long and 6 to 8 
iaches wide. The tailed muslin bandages secured on them are 5 or 6 
inches wide. The cotton is the thickness of a large roll of cotton, 
this being folded in gauze. Two of these pads when completed 
are folded in a muslin coTer, and after sterilization covered with 
oiled silk and th.en muslin to protect the oiled silk, forming a package 
6 by 6 inches by about 2i inches thick. The four-tailed roller 
was adopted on account of the ease of application, and to secure 
6.rm pressure on r all part.a of the pad, especially in head, nkk, 
and -shoulder injuries; also this arrangement lends itself more to 
"tying" on tightly and not so much bandaging, and it is found 
that the sailorman can " tie" on better than he can bandage, the 
latter seemingly sometimes to cause confusion. Oftentimes a man 
is told to" bandage" and he ie at a los.~rto know what to do, whereas 
if he is told to " tie " the dressing on he goes ahead and puts the 
dressing on iri some manner, geneni.lly 8ecurely and· tightly, which 
is the real object of the bandaging. · 

The method of making these pads on board ship is as follows, 
with figul'fl8 of the complet.ed dre.ssings and their applications: 

Figure 1 (II) shows the package unfolded and gives an idea of 
what is desiTed. The pad is a square cot frorii a roll of cotton and 
folded into gauze so that none of the cut edges of the gauze and 
none of the cotton shows or can get loose. It is the " folded gauze 
sponge" of some of the hospitals, with cotton inside. 

To insure stability, one or both sides of the sponge has a sti.t.ch 
in the center, this suture catching some of the cotton. At the two 
middle thirds the bandages are sewed in, these bandages being long 
enough to encircle the abdomen twice. The center of each bandage 
iB sewed to the pad and then the ends of the bandage rolled in from 
each end and secured to each other by a safety pin. 

These bandages are thus so secured that one of the double bandages 
can be applied and the other will remain in its place until unpinned. 
These rolled-up bandages also indicate the handles for the pad, which 
has been folded on itself once as shown in figure 1 (I), the part to be 
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Fig. 1. 

Fig. 2. 
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applied being inside, and as the person using the dressing takes hold 
of the bandages to unfold pad there is no chance of touching the 
side e>f pad which is to be kept sterile and which is to be applied w 
the wound. Figure .1 shows the pad unfolded; the double l'Ollera 

are slightly sepan.t.ed to show construction, whereas in the packaget 
they are apprt)Ximat.ed.cl~ly. This figure also shows the splint a.nd 
the splint incorporated with.the pad,, enQUgh being left out .to show 
the method. Usually ~ splint is entirely covered by the upper or 
the outside layer of the game. The dressings are ~ually done up 
two· in a package, sterilized, and then wrapped in oiled_ silk and 
muslin. One. o1 the pads in a pack~ge makes a small convenient 
dressing, and at dressing stations four or six can be done up in one 
package. There is also kept at the dressing stations a :reserve supply 
of splints. 

Some prac*i~l points in making these packs are . noted for use 
while instructing the Hospital Corps in making them. Take the 
cotton just as it unrolls from the large roll of cotton and cµt the 
pad with large shears the desired size, using two thicknesses if llll 

extra thick pad is desired. Gut off from the roll of meter-wide. gau.ie 
a piece about three times as long as the cotton pad; Unfold and 
spread out this gauze, placiog it so that selvage edges are parallel 
to the lines of folding. Place the cotton pad near the center of one 
of the selvage edges at a dista.nce of <me-half the ·width of the pad 
from the edge. Fold over and over . until all is folded except an 
amount of gauze one-half to· one width · of the cotton pad. Turn 
the pad with the gauze over and fold the gauze ends over to the 
center CJf the pad, then turn the extra. one-half or one width of the 
gauze back over the folded ends of gauze. On one side of the pad 
thus· far completed there will be found a "pocket" of gauze, and all 
the folded edges on the other side; turn inside out and " square" by 
inserting fingers or. shears or a. pencil, and suture one of the long 
muslin bandages, not rolled up, fold at center, and attach this edge 
to the centers of the pad at one-third distances with thread and 
needle. In attaching bandage it is best to sew through the cotton 
pad as this gives extra. firmness, but it requires patience and a. sharp 
needle, and the pad will hold well if ~ewed through the gauze and 
some of the cotton. Roll the bandages from each end " in," so that 
in applying they will roll "out"; secure the double· rolled bandage 
with a safety pin which can also be Used in the final application of 
dressing. Fold the pad on itself· with bandages out as in figure 1. 
Do up in muslin, sterilize, wrap in sterile oiled silk or some impervi· 
ous material, and cover this with muslin to protect the oiled silk. 
The oiled silk could be omitted but this would necessitate more f:te. 
quent sterilization of the packages. In opening dressings take hold 
of the muslin bandages only. 
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In wrapping the pads in the muslin the most convenient size of 
muslin is that three times as long and wide as the pad. Put the pad 
in the center, fold over the sides, then the ends, and have the selvage 
edge of the muslin to pin at the end of the package, where ordinary 
pins can be easily inserted. The ordinary roll of muslin is too wide 
for these square wrappers, but the width needed can be estimat.ed and 
the long extra strip torn oft can be used for making the roller band
ages. The oiled silk need not be as large as the muslin wr&pper. 

Should a dressing with the splint incorporated be desired, this 
same method of the four-tailed bandage can be used, making a dreas
ing quickly applied; the tying of the bandage ends can effect any 
pressure required. Smaller dressings of medium si?.e can be made 
on the same principle. 

Figure 2 shows a series as found in process of opening the package: 
I is the package unopened; II shows one of the pads folded as it is 
found in the package; III shows the package opened wiih the two 
pads in a bundle and the wrappers, muslin, oiled silk, and muslin; 
IV is the pad unfolded; and V is the unfolded pad with the bandages 
unrolled about a foot to show their position. This figure shows the 
small size of the package unopened, and by comparing with the pad 
held in the hand of the assistant in figure 3, the relative size can be 
judged. The pads are rolled tightly in muslin, but of course can not 
be reduced to the small size that they could be made with a com
pression machine. The package, even as it is, has the advantage of 
comparative smallness and does not require any special apparatus 
in making, and can thus be made by the Hospital Corps in the 
sick bay. • 

The splint is the usual wire splint with plaster around the edp 
They can be made of any size desired, those used on board the 
N elnvuilco, being of such a size that they will fit the first-aid bags. 

. This splint, or any that is incorporated with a dressing, is more to 
assure fixation of the dressing on the wound than to aet as a real 
splint, and in case of the fracture of large bones a large real splint 
would have to be used. However, three or four of these splints can 
be <JVerlapped and can also be used double, so that a splint as long as 
necessary can be improvised from these. 

Methods of applioation.-Figures 3 and 4 show some of the appli
cations of the8e dressings. In extensive wounds and burns two of 
these pads can be combined. The applications to the head, neck, and 
shoulder show the especial advantages of the many tails. At the 
shoulder for instance, figure 4 (I), one of the bandages can go around 
the neck to the opposite side, or even over the face, or under the 
other shoulder (as shown here), and the other bandage can wind 
around the arm or deltoid region. For the head and neck, the band-
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ages can tie around the forehead, face, and nook, as figure 3 (I), and 
can easily be applied to top of head by tying around neck and under 
dlin. 

For the chest and abdomen, figure 4 (II), the application is easy. 
The applications for arm and thigh are shown in figures 3 and 4. 
This same dressing will also apply easily to the hands and feet, and 
at the groin and buttocks is mere efficient than any roller bandage. 
In figure 3 (IV) the application of the pad to chest is shown, tht> 
hands grasping the bandages as handles, and as the bandages will not 
unroll without being unpinned both hands can be used for the appli
cation of the upper bandage and then the lower one unpinned and 
applied. Also as the rollers are 6 inches wide and are long enough 
to encircle the chest twice, a firm swathe can be produced. 

In practical work there has been no part of the body where the 
dressing could not be applied quickly and firmly, and as the wire 
splint is pliable it can be made into a "cap" for shoulder, head, 
elbow, etc. 

First-aid pouc/a..-This should be of canvas, as shown in figure 
5 (I), and should be plainly marked for the gun it is intended, this one 
being for No. 6 six-inch gun. It contains rubber tourniquets, splints, 
shell dremlings, also medium and small first-aid dressings, and a mus
lin roller bandage. It is easily hung from hammock hook or in any 
convenient place. Another type is the" pouch," which has a flap and 
also end flaps for protection against rain, dust, etc., shown in figure 
5 (II) . and (III). · This particular pouch is permanently in the 
"fighting tops." It can be carried or hung by the strap or can he 
secured to any railing or rope by the "tie-ties" on the back of the 
pouch shown in figure. 

The bags for the tops are painted " war " color and the inside con
tent.a also covered with oilcloth or oiled silk. A permanent metal 
container might be better for the fighting tops, but the one described 
answers all purposes and has the advantages of being easily carried 
by strap over the shoulder or secured by the ties any place, and can 
be opened easily and the contents renewed. 

The chief advantages of the dressing described are its compactness 
and the ease with which it can be applied to any part of the body. 
This package can also be made on board ship and can thus· be 
renewed as necessary or be resterilized. It offers a definite type of 
shell dressing or large first.aid dressing. 

First-aid on battlea!Upa.-If, as regulations require, there shall be 
emergency dressings on hand for 20 per cent of the crew, there 
should be on hand in the first-aid bags and in the dressing stations 
at least 120 of these dressings, besides the medium and small dress
ings. All of the above should be kept at the dressing stations, for 
they are not only available for battle but should be ~eady for any 
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emei:gency, as fire or gun explosion. From ge11eral observation it is 
deemed ad v.isable t;4at each ship should have a definite number of some 
shell dressing, the type being established by the Surgeon General or 
left to:the medical officer of the ship; the definite number, however, 
should be established in its minimum. TJiere are on the N ebrailt4 
132 large dressings at the dressing stations and in the first-aid bags, 
in addition to the small and medi.um dressings, also extra large 
dressings for instruction and for ~ily emergencies. 

Several medical officers have approved the particular type of shell 
dressing used on the N ebr<Uka. As stated before, all first-aid dress
ings are built on the same principle, and nothing new can be claimed 
for this dressing; it is, however, a definite dres&ng a.nd not merely 
some gauze pads a.nd some bandages that are called " first-aid ~ 
ings." 

As an aid to division officers and all officers on board, a copy of 
the following plan of dressing stations, etc., is given to all officers, 
especially just prior to target practice; in addition to a period of 
instruction to all officers in the first-aid bag: 

L Permanent first-ald pouches 8J'e kept tn all tuITets, torpedo rooms, fighting 
tops, and bandllng rooms, except the two walst turret bandllng rooms, which 
are dlstrlbuted at general quarters; also a first-ald pouch ls sent to bridge, 
and package to engine room nnd firerooms. There are also sent at general 
quarters first-aid bngs to 6-lnch guns and 8-lnch guns as necessary. It ts 
requested that these permanent pouches be kept Intact except ln aceldent or 
emergency. 

2. It ls obviously Impossible for the Hospital Corps to go to an ~ts of the 
ehlp, ns Into turrets, in the fightlng tops, bridge, etc., during actual engage
ment, nnd first-nld must be administered by comrades-see Ship nnd Gun Drills, 
1914. pnr. 410. To thls end, and also In case of accident, all gun's crews espe
cially should be Instructed in first-aid, a period of 20 minutes to SO minutes 
being necessary, by medical officers. · 

8. Small ftrst-ald dr~lngs are dlstflbnted to division ofllcers to e%pelld ID 
practice. These are the small packages with one bandage. The large " Mell" 
dressings have two bandages and are applied In similar manner, as nil first-aid 
packages are bunt on the snme principle; a rmd, and some kind of bandage to 
fix It, and also a wire splint, If necessary, as four.d In the bags on the Nebrad:n. 
Tourniquets, rubber, are best tied by simple square knot. 

4. Dreiling atatiom.-Maln, forward, on starboard side C. P. 0. ,quarters. 
with ladder to gun deck. Relief, In side passage, starboard side, near ladder 
to gun deck. This relief station ls Intended ns n mobile party for 6-lnch gun& 
Second dressing station. !lft, on port side, In pnssai,-e outside wnrrant odiceMI' 
rooms. Second relief station, on port side, in the side passage. 

5. The medlcal. ofllcers are avallable at any time for lnstrucUon ln first-aJd. 
ln addltlon to any Instruction by divisional oftlcers. 

6. First-aid packages will be supplied to ony boat on application at the slct 
bny, and It ls advisable that two or three of the small ftrst-ald packages be 
kept In boats, especially boats going 01? for the day. 

It is felt that a memo such as the above gives all officers on board 
a permanent reference of the general plan of dressing stations and 
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first-aid, the accurate knowledge of this first-aid plan sometimes 
not being known. During the very busy days of preparation for 
target practice the cooperation of all officers is necessary in order 
to have the new men on board ship receive even the first principles 
of these dressings, and as they have had no instruction at training 
stations some instruction on board ship is necessary. It is questioned 
whether it would not be expedient to have the apprentices at the 
training stations have at least one instruction in first-aid, so that 
when coming on board ship they would at least know what a first
aid dressing and tourniquet were. Many men are found who have 
never had any instruction in first-aid, which means that the entire 
crew has to be instructed to reach these few. It is granted that the 
entire crew should have instruction, but when a ship sails from a 
navy yard and practically immediately begins target practice it is 
almost impossible to get the divisions for instruction. It is for 
these reasons that memoranda such as quoted are most efficient. Also 
a definite type of dressing submitted by the medical officer is an
other essential for the succe:.\S of this instruction. 
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CLINICAL NOTE.S. 

TD LBWDOJDr CIDA'l'E KBTBOD o:r BLOOD 'l'B..AllSl'lJSl01', Wl'1'H JitB
POBT 01' A CASE 01' TRA.UJCA'l'IC GLU'l'EAL .AlfEU'JLISK Ilf WHICH 'l'B'.I8 
J01'JIOD WAS DPLOYED. 

Bf B. B. WILLL41l8, Surgeon, United State• Na'fJ, 

Of the modern methods of blood transfusion, the cannula method 
of Crile and the suture method of Carrel are open to the very serious 
objection that considerable technical skill and experience are required 
in their performance. The paraffined tube of Brewer greatly simpli
fied the technical difficulties, as did the substitution of the vein-to-vein 
method for the artery-to-vein method in accomplishing the anasto
mosis. The use of a U-shaped tube, as suggested by Fauntleroy 
and others, further simplified the technic of transfusion. All these 
methods, however, are open to the objection that it is impossible 
accurately to estimate the amount of blood transfused, or even to 
determine positively, at times, that any blood at all is passing from 
~he donor to the recipient. To overcome these objections, Li,ndemann 
revived and perfected the method of transfusion by the employment 
)f a number of record syringes, and for a time this method became 
very popular. Kimpton and Brown and, more recently, Percy have 
recommended that large cylinders of 500 c. c. or more capacity and 
med with paraffin be used in performing transfusions. Such cylin
lers are made to taper into a cannula of a suitable size for insertion 
nto a vein. Such containers are filled with blood from the vein of 
;he donor and the blood is immediately allowed to flow into the vein 
1f the recipient, the success of the method depending upon the fact 
hat the transfusion is done so quickly that the blood has not time 
o clot. 

To overcome the various defects in the older methods of blood 
;ransfusion, Richard Lewisohn instituted a number of experiments 
n order to find a substance which would retard the coagulation of 
he blood for a sufficient period to permit of its easy manipulation and 
1t the same time would be nontoxic and harmless in the amount re-
1uired. After experimenting with hirudin, which was found alarm
ngly toxic in the required amounts, it was found that two-tenths 
>er cent citrate of sodium in the blood would prevent its coagrilation 
tor a period of two days or longer, and that a sufficient amount of 
;his substance to prevent the coagulation of 1,000 or 1,500 c. c. of, blood 
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• had no toxicity. The results of these experiments have apparently 
solved the problem of blood transfusion and will make this procedure 
one of great simplicity and safety. 

The above facts are put into practice in performing transfusion 
in the following manner: Into a sterile graduate is placed an amount 
of 2 per cent solution of sodium citrate equaling one-tenth the 
amount of blood that it has been decided upon to use in the trans
fusion, and into "this receptacle the blood of the donor is allowed to 
flow through a large needle or cannula inserted into an appropriate 
vein at the elbow. As the blood flows the solution is gen~ly stirred 
with a glass rod until the amount of blood decided upon has been 
withdrawn. The citrated blood which shows no tendency to clot 
is now filtered through several thicknesses of sterile gau7..e and 
is then transferred to an ordinary saline transfusion <.1.pparatus 
and is allowed to flow into a vein of the patient through a cannula 
previously inserted in exactly the same manner as is done in an 
ordinary saline transfusion. Lewisohn recommends that one-half 
the amount of the citrate solution be first placed in the graduate 
and when one-half of the required blood has been withdrawn the 
remainder of the solution be added. It will be noticed as pointed 
out by Lewisohn that in using a 2 per cent standard citrate solution 
the calculation of the amount of solution required to obtain a two- 1 

tenths per cent solution is extremely easy, for it will be seen that one. 
tenth of the total amount of blood to be transfused is the amount of 
the citrate solution required. It is advisable to use a needle of large 
size in obtaining the blood as the rapidity of the flow tends to pre
vent coagulation until the blood is thoroughly mixed with the citrate 
solution. 

We have had occasion to use this method three times within the 
past few months and have found it extremely simple, easy, and prac
ticable. After considerable experience with the older methods, es
pecially the Brewer tube, the ease and simplicity of the Lewisohn 
citrate method strikes one very forcibly. It is a method that can be 
used by practically any physician with any surgicl!-1 experience, and 
it especially recommends itself when for any reason modern hospital 
facilities are not available. The method should strongly appeal to 
the military surgeon, for by its use in hospitals not too remote from 
the firing lines many wounded in desperate condition from hem
orrhage may be saved. 

TRAUHATIO GLUTBAL ANBUJUSH, 

~' ordinary seaman; aged 23 years. Admitted to the Naval 
Hospital, Norfolk, Va., August 27, 1915. 

About three weeks before admission the patient fell while In a 
boat, b~ising himself severely. He remembers distinctly that the 
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left gluteal region received the brunt of the fall. He had com
pletely recovered from his injuries when three days before he was 
admitted, after sneezing, he felt something give way in his left but
tock and in a very short time noticed that the part was swollen. 
The swelling increased and the pain became severe, so that on the 
second day after this accident he reported at the sick bay for 
treatment. • 

Under the belief that the condition was abscess, a vertical incision 
was made in the sacral region about 2 inches to the left of the mid
line, which was followed by a tremendous gush of blood; very free 
bleeding continued for some time until finally controlled by packing 
and pressure. A saline transfusion was given, and the next morning 
the patient was brought to the hospital. 

On ad&iission August 27, I found a thin, poorly developed man 
showing extreme pallor, restlessness, and nausea. Temperature 99°, 
pulse 130, small and thready, breathing rapid and labored. Vomited 
soon ·after admission. 

He was taken at once to the operating room and a vein transfusion 
by means of Brewer's paraffined tube given. The blood was allowed 
to flow until the donor began to show slight signs of air hunger. At 
the conclusion of the transfusion the pulse was 108, color greatly im
proved, no dyspnea or restlessness. The wound and an enormous 
cavity were repacked with strips of gauze without inducing addi
tional hemorrhage. Forceps could be introduced through the sacral 
wound to the depth of 8 inches or more. 

September 8, 1915: Recovery uneventful up to this day, when 
three severe hemorrhages from the wound occurred between 5 p. m. 
and 1 p. m., bleeding finally controlled by packing and pressure. 

September 9, 1915 : Patient pale, anxious, and restless; pulse 122 
before operation. 

Preceding the operation 500 c. c. of blood were transfused by the 
citrate method. The line of incision was infiltrated with 2 per cent 
novocain, and under very light chloroform anesthesia the abdomen 
was opened through a paracentral incision below the umbilicus; with 
the patient in Trendelenburg position the left internal iliac artery 
was ligated after incising the peritoneum and clearing the vessel. 
The abdomen having been closed, the patient was turned over and 
the oblique incision for exposing the sciatic artery made. After en
larging the wound it was seen that the bleeding, which continued in 
spite of the ligation of the internal iliac, came fi;om a vessel emerg
ing above the pyriformis muscle, i. e., the gluteal artery. The bleed
ing point, which it was impossible clearly to expose, was ligated by 
means of an encircling ligature and the bleeding controlled. A huge 
caYity existed beneath the gluteal muscles. 
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The wound was partially closed a.nd drains inserted. The patient 
having lost considerable blood, a second transfusion of 500 c. c. of 
citrated blood was done. On leaving the operating room the pulse 
was 160 per minute and of good volume. 

From this time recovery was practically uneventful. The wound 
slowly closed by granulation. When last seen, November 1, 1915, 
the t>atient was up and abou•and rapidly regaining his strength. 

JlBPOJlT o:r A CASE OP LlJDWIG'I ilGiltA. 

Br w. A. BIUM8, Anlatant Su.rseon, Ullited Statee N&TJ. 

The following report of a case of Ludwig's angina is interesting 
from three viewpoints. These are: • 

1. The rare occurrence of a genuine case, and the great number 
of cases of swellings of the neck due to other causes, incorrectly 
diagnosed as true Ludwig's angina. 

2. The characteristic features of this disease. 
3. The thorough treatment at an early stage. 
4. The chief dangers of this condition. 
The patient, a ship's cook, reported in the sick bay on January 

25, 1916, complaining of a swelling underneath the jaw on the right 
side. This swelling had been present for four days, and there was 
marked pain and dysphagia, and the mouth could not be opened 
without causing great discomfort. Salivation was profuse, slight 
soreness of the throat was present, and he had a sensation as· though 
something were pressing upon his trachea. 

Examination of the patient revealed the following findings: A 
hard, very painful, brawny swelling about the size of a fist just under 
the body of the lower jaw, extending downward to underneath the 
sternum and clavicle. There was no extension backward toward the 
angle or ramus of the jaw, and the lobe of the ear was not elevat.ed. 
The mass was fixed, especially in a vertical direction, and no lobu· 
lated swelling such as is found in involvement of the cervical glands 
could be palpated. In other words, the process was limited to the 
cellular tissues of the neck, and not the glandular. The opposite side 
of the neck was uninvolved. 

The right pupil was dilated but reacted to light and accommoda· 
tion. The pharynx showed a slight hyperemia and the floor of the 
mouth was edematous, but no tonsillar infection or swelling could 
be discerned. All 'of the teeth were in normal condition and no 
focus of infection could be found. 

The temperature on admission was 98.8 F., a septic facies was 
present, the white corpuscles numbered 25,400, mostly polymorpho
nuclears, the stained smear revealed no malaria, and further physicil 
examination showed nothing of importance. 
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Before questioning the patient as to the origin and early course of 
he trouble, I requested him to write about these aspect.a of his case, 
o that no leading questions would be asked, and the following is a 
opy of his statement: 
"On January 21, 1916, I noticed a small swelling underneath my 

11.w, on the right side. On the 22d it seemed to have swollen a little 
iore. On the 23d my throat started to trouble me and the swelling 
ontinued. On the 24th the swelling had increased .and I could not 
lt'allow anything that was not in liquid form, as my throat was too 
ore." Attention is invited to the following significant points in this 
t&tement: 
1. The swelling under the jaw appeared before any symptoms in 

ne throat or mouth did, for at least two days. 
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Ludwig's angina. 

2. The swelling first appeared under the jaw. 
3. The rapidly progressive course of the swelling; only when it 

-eacbed a considerable size did the soreness of the throat and dys
>hagia appear. 

From the examim1tion, the following points are of interest: 
1. The rapidly progressing swelling of the cellular tissues, so that 

.n four days it extended from the jaw to underneath the sternum. 
2. The swelling was diffuse and showed no glandular involvement. 

i.t all. 
3. The extensive swelling involved the cervical ganglion in ·the 

right side of the neck, causing a paresis of the cervical sympathetic 
nerves supplying the muscles of the iris, with a consequent dilata
tion of the right pupil. 

4. The absence of any apparent causative lesion in the mouth; 
pharynx, or teeth. 
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In the differential diagnosis, the following conditions were con-
sidered especially : · 

1. Cervical ade-nitis.-No enlarged glands were palpable on either 
side of the neck and, as remarked, the.swelling was not "lobulated" 
but diffuse. Also no infectious foc:us in the· vicinity of or in the 
mouth could be found. 

2. Mumps.-The swelling was limited to the region under the jaw 
and did not pass posteriorly to the ramus, nor cause an elevation of 
the lobe of the ear. The high leukocyte count, over 25,000, in con
tradistinction to the leukopenia and relative increase of mononu
clears as obtains in mumps. The subsequent appearance of pus, 
the distinctly septic course and temperature, and the absence of an 
epidemic of mumps practically ruled this condition out. 

Treatment.-Immediate incision of the superficial tissues, with 
drainage, did not change the course of the disease. More radical 
measures were taken, as follows: A long horizontal incision was 
made over the most tender point, this being slightly below the lower 
margin of the submaxillary gland. A hemostat was pushed through 
the incised skin and superficial tissues for about an inch and a half. 
The instrument was then opened and withdrawn, this step being re
peated in all four directions. Drains were inserted, large wet d~
ings applied, and both drains and dressings changed frequently. 
In passing, it may be added that the hemostats were pushed upward 
toward the mouth until the points reached just under the mucoS& of 
the floor of the mouth. At no time did any pus appear. In using 
the hemostats, care was taken that the cervical fascia was penetrated. 
The importance of this step can be seen when it is remembered that 
the entire process was situated under this structure, and unless it 
was opened the entire treatment would be insufficient. The accom
panying sketch is intended to illustrate the anatomical reason for 
the above statement. 

Although no pus was liberated immediately on incision, and none 
appeared until the third day after the operation, the symptoms did 
not increase in severity and the swelling did not become larger. On 
the second day a thin sanious serum was found to exude, and this 
increased in amount until on February 6, 1916, pus made its first 
appearance. Examination of the secretions on the i~struments, ex· 
uding serum, and the subsequent pus showed the absence of bacteria. 
beirig apparently sterile. 

On the day that the sterile pus appeared and on the succeeding 
days improvement of the symptoms and degree of the swelling was 
constant. The temperature fell, the swelling subsided, and in about 
two weeks the patient was well. In passing it may be stated that if 
the incision and drainage are ample enough, even though no pus is 
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Brams-Ludwl(s Angina. 

Three views showing the affected area just under the Jaw and extending downward. The lobe of the eu on the affected side 
is not elevated to any extent. 



Depping-Rupture of Liver. 

··The liver was of huge size, extendlnll almost to the brim of the pelvis on the right side. It 
was very soft and friable. had a mottled appearance. and was of a 11rayish·green color. The 
liver tissues had broken down in several places, and at the lower margin of the right lobe was 
a large broken-down area to which blood clots were adherent and from which fluid blood could 
be pressed . This portion showed a considerable erosion from which the hemorrhaie had 
taken place. On section the liver showed numerous necrotic areas varying in size from that of 
a pea to that of an English walnut ." 
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evacuated at the time, the treatment is not in vain. If no pus is 
found, but. the swelling and symptoms are arrested definitely, thell 
:u.fficient means have been taken. Should the symptoms not become 
Jetter, or remain stationary immediately, then no treatment is too 
,eroic. No time should be lost in making multiple deep incisions, 
II extending under the cervicl}-1 fascia, and elaborate drainage insti-
1ted at once. 
Statistics state that the mortality is from 30 to 50 per cent, the 

o.st frequent and dangerous complications being edema of the 
ottis, extension of the process down to the mediastinum, with 
hich it is anatomically continuous, and death from sepsis. Should 
ch complications arise, tracheotomy D1ay have to be performed, 

section through the body of the mandlbl~. A, mandible; B, aponeurosls or cervical 
fa ; c, infected area of cellular tissue surrounding the gland; D, edematous sub

,nf'Oa• tt•sue and skin; E, suhmu:lllar7 gland 

;he usual treatment for sepsis instituted, as saline transfusion, 
~ per rectum, stimulation, etc., in addition to the local treatment. 
:Olog!/.-Most frequently streptococcus, although pneumococcus, 
us of ma Jignant edema, staphylococcus, etc., have been reported. 
~ionaUy some focus is found in the mouth, such as ulceration, 
j of a tooth, or undeveloped third molar. Where such a focus fd much doubt is entertained as to the genuineness of the case. 
f undisputed case no such focus is found. The causative organ-
thought to come from the mouth, travel by way of the lym

s to a small number of lymphatic glands around the sub
ary gland, and owing to the extreme virulence of the infec
rnse these to break down very quickly. The proces~ then ex
ra pidly to the surrounding cellular tissues and then spreads 

• 
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down along the neck and into the mediastinum along anatomical 
tines. The picture that is usually seen is that stage where the swell
ing is limited to the region of the submaxillary gland, and the 
process is essentially an infection of the cellular tissues around the 
submaxillary gland, which tends to extend rapidly. 

It is distinctive of Ludwig's angina that few or no cervical glands 
are involved and that the process is limited to those tissues under 
the cervical fascia. 

Clinically the rapidly spreading swelling, the violent symp~ 
and the later involvement of the pharynx with dysphagia and sali
vation and the stormy course of· this rapidly fatal disease form the 
general picture of this serious condition. 

Death is usually due to edema of the glottis, bronchopneumonia, 
or sepsis. However, prompt and thorough treatment will usually 
abate the condition until the body has formed sufficient antibodies, 
if not immediately rendering relief, and no treatment is too radical 
if the process does not react promptly to the means instituted to 
curb it. · · 

JtUPTVJlE OP LIVE:&. JtEPOJtT OP CASE. 

By c. w. DEPPING, Aslllstant Surgeon, United States Navy. 

The patient, a male Chamorro, age 55, was admitted to the hospital 
complaining of excruciating abdominal pain of sudden onset. He 
stated that he had not been feeling well for the past five weeks, and 
had also lost considerable weight. The abdomen was greatly dis
tended and very rigid. It was tympanitic in the median line, but 
there was. marked dullness in both flanks. The patient showed 
marked scleral jaundice. ..\.bdominal organs could not be mapped 
out on account of rigidity and distention. He denied being a tuba 
drinker, and there was no history of trauma. Shortly after admis· 
sion to the hospital he sank into a comatose condition resembling 
shock and died. · 

Necropsy showed a small, spare man who had evidently lost con
siderable weight. The abdomen was markedly distended and on 
opening was found to be filled with blood. All the tissues were 
deeply jaundiced. The liver was of huge size, extending almost to 
the brim of the pelvis on the right side. It was very soft and friable, 
had a mottled appearance, and was of a grayish-green color. The 
liver tissues had broken down in several places, and at the lower 
margin of the right lobe was a large broken-down area, to which 
blood clots were adherent and from which fluid blood could be pressed. 
This portion showed a considerable erosion from which the hemor-

Digitized by Google 



No. 3. l!'A.UNTLBBOY-MEOKEL18 DIVEBTIOULUH. 51l 

rhage had ~en place. On section the liver showed numerous ne
crotic areas, varying in size from that of a pea to that of an English 
walnut. The liver showed considerable fatty degeneration and there 
was very little normal liver tissue left. The spleen was slightly 
enlarged. The features of the case which are interesting are the 
sudden onset of an excruciating abdominal pain, marked distention, 
dullness in flanks, and the scleral jaundice. 

SYPHILIS Dr A CHAJIOBBO. 

87 L. w. lOBMSOll', Paae4 Atllltant Surpon. United States N&TT. 

One of the postulates on which certain theories as to the nature 
of gangosa have been based is that the natives of Guam are immune 
to syphilis. For this reason alone I desire to place on record the 
following instance of its occurrence in a Chamorro: 

An enlisted man of the U. S. S. Supply contracted a venereal sore 
and was transferred to this hospital with the diagnosis of syphilis. 
The exposure took place during a visit to Japan and he was trans
ferred about six weeks later, on the return of the ship to Guam. 
The sore was a typical hard chancre involving the glans penis. 
There was also general glandular enlargement and a macular rash. 
The Wassermann reaction was strongly positive. 

Salvarsan was administered intravenously and the symptoms rap
idly disappeared. Mercury was given by inunction and by mouth. 
A later Wassermann reaction was negative. 

The man was questioned carefully as to his family history. So 
far as he. knew he was of pure Chamorro blood and none of his 
people had gangosa. He had had yaws in childhood and carried 
scars from the lesions. 

BBPOJtT o:r A CASB o:r IllT178S'UBCBl".l'I01' CAVIBD BY A JIBCDL'I 
DIVDTICVLUX. 

87 A. M. FAU!ITLHOY, Surgeon, United States N&TT. 

March 15, 1916: A-, assistant paymaster, United States Navy; 
age 24. Personal and family history negative. Before this attack 
has never had the slightest abdominal trouble. 

On admission, about 11 a. m., patient complained of general colicky 
pain over entire abdomen. Temperature 98 F., and pulse 59. Right 
iliac region presented a slight bulging, which was tympanitic and 
at first thought to be gas in cecum. Nausea and vomiting were 
present, and patient had the facies of acute distress. While waiting 
for report of blood examination, a Soapsuds enema with turpentine, 
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gtt. xv, was given twice. Considerable amount of gas was expelled 
each time, but there was no appreciable diminution in the abdominal 
pains. Morphin, gr. 1/4, was administered at this time and repeated 
an hour later on account of the continued and distressing abdominal 
pain. 

About two hours after admission a large oval mass had developed 
to the right of the umbilicus, and more in the umbilical region than 
in the right iliac fossa. In view of the white blood cells (19,500) 
and the progressive nature of the abdominal condition, it was de-

Shaded area showing location ot tumor maae. 

cided to o)Jemte, nnd preparations w<>re made accordingly. In the 
interval before operation another white blQOd count was taken, and 
showed an increase to 21,800. 

Operation under ether.-Right rectus incision. Large corrugated 
mass of small intestine located at ileo-cecal junction. On gently 
manipulating this mass it was found to be an intussusception involv
ing the lower ileum, which had passed through the ileo-cecal opening 
and could be palpated for some distance inside the ascending colon. 
By gentle traction and manipulation the intussuscipiens was slowly 
reduced, and showed that about 2 feet of the ileum had invaginated 
it.self intothe last foot of the ileum and passed on into the colon. A 
little over 12 inches of ileum was resected on aceount of mesenterie 
thrombosis and the softened, blackened condition of · the gut. It 
was found that a Meckel's diverticulum existed about 3 feet from the 
ileo-cecal valve and was invaginated into the ileum, and that this 
latter condition had undoubtedly caused the intussusception. The 
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Meckel's diverticulum was about 2! inches long. It was amputated 
and the stump buried by a purse-string suture. Abdominal wound 
closed in layers, leaving a small cigarette drain in lower angle. 
Reacted well from anesthetic. 

March 16: Passed comfortable night without vomiting and wu 
able to retain the continuous Murphy drip, containing glucose and 
sodium bicarbonate, of each 1 ounce to 1 pint of water. Given 
morphin, gr. 1/8, during night on account of slight restlessness. 
Temperature 100 F. and pulse 64. 

March 17: Drain removed and wound redressed. There was a 
slight amount of distention, but patient is very comfortable. Tern· 
perature 100 F. and pulse 55 to 60. Murphy drip continued at 
intervals during day with passage of the rectal tube from time to 
time to remove gas. 

March 18: General condition very satisfactory. Small amount of 
distention, which is relieved by rectal tube. Tempei:ature, pulse, 
and respiration normal. Is not able to retain Murphy drip and it 
is consequently discontinued. Allowed 1-dram doses of water every 
15 minutes by mouth. This latter was borne well and was increased 
during the afternoon. 

March 19: Temperature, pulse, and respiration normal. Practi
cally no distention. Allowed water ad libitum, to be taken slowly 
and discontinued in case of nausea. Albumen water and chicken 
broth, alternately, every two hours. Calomel, gr. 1/10, every half 
hour until gr. 1 is taken, to be followed by soapsuds enema. Enema 
brought away some gas and fecal discolored water. Patient was able 
to pass some gas voluntarily during the day. 

March 20: General condition very satisfactory. Temperature, 
pulse, and respiration normal. Liquid diet continued. Enema 
every morning. Rested comfortably during day without any appre
ciable distention. 

March 21: General condition continues to improve. Temperature, 
pulse, and respiration normal. No distention, but a small amount 
of gas has been passed voluntarily. Allowed small quantities of 
soft diet, such as soft-boiled egg, oatmeal gruel, milk toast, and 
custard. The first laboratory r.eports on the urine showed a renal 
disturbance indicated by a well-marked trace of albumin and numer
ous hyaline and granular casts, but recently the laboratory reports 
show that this condition has practically cleared up. 

March 22: Skin clips removed. Completely healed except for 
small opening where the drain was removed. 

March 29 : Convalescing. 
April 10: Up and around. General condition excellent. 
April 27, 1916 : Discharged to duty, cured. 
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ADVilTAGF.8 :NOTED Dr TJIE lJSB OP •oDOBALD'S SOLUTIO•. 

By P. R. STALNAEU, Passed Auletant Surpon, lJlllted 8tate9 Na~. 

The following shows the relative merits of McDonald's solution 
and tincture of iodin as evidenced by the continuous use of both 
solutions extending over a period of several months: 

Jl1DONALD'S SOLUTION. TINCTOU OP IODDr. 

Formula . Formula. 

Pyxol. .. . .. . . .. . .. .. .. . . .. .. 2 parts. Iodin....... . . . . . . .. . . .. . .. . 7 per cem. 
Acetone .......... .. .... . ...... 40 parts. Pot. iodid ........ .. .. . ...... 5 per cen,. 
Alcohol....... • . .. .. .. . .. .. . .. 60 partl. Alcohol. • • .. . . . • .. . .. . . . . . . 100 c. c. 

Applied same 88 tincture of iodin. 

Admntagu and dimmntagu. Admntag11 and diladvantaga. 

1. Disinfect.a quicker and better than 
tincture of iodin. Estimated 88 20 
timee more efficient than phenol. 

2. Does not injure metal instrument.a. 
Instrument.a can be left in this ~ 
lution fot weeks without injury or 
corrosion. 

S. Coat.a much leee than tincture of 
iodin. 

4. Lesions heal more rapidly. 
6. Ingredient.a readily procured in 

United States. The slogan "Made 
in America" is applicable here. 

6. Does not in,·ure the akin to apply 
watery so utions following apph
cationa. 

7. Not necessary to protect serous cover· 
ing, as peritoneum, following use. 

8. Evaporates rapidly. 
9. Does not injure the skin. 

10. Does not stain akin. 
11. Equally inflammable. 
12. Not aa good a counterirritant. 
13. Pleasant odor. 
14. Feela cool to the akin surface. 
15. Splendid to cleanse and cut greasy 

particles from dirty wounds. 

1. Ia not 88 ~ a disinfectant u lie· 
Donald a solution. 

2. Injures metal instrumente. 

3. Coat.a apcnmately 66f per C8D& 
more tMcDoriald'a sofution. 

4. Leeione do not heal 88 rapidly. 
5. Ingredient.a haider (eince Euiopeu 

war) to procure in Unit.eel Stata. 
Foreign firms practically monopo
lize the trade. 

6. Inturea akin and catl888 d~uamation 
if watery solutions follow use of 
tincture of iodin. 

7. Is neceaiary to protect aerowi cover· 
ings following use. 

8. Does not evaporate 88 rapidly. 
9. Injures the akin. 

10. Stains akin. 
11. Equally in1lammable. 
12. Much better counterirritant. 
13. Not a pleasant odor. 
14. This~ effect is not noted. 
15 Action practically nil in this respect. 

The above are the most salient differences noted in the use of these 
two solutions. The balance is greatly in favor of McDonald's solu
tion. In compound, comminuted fractures dressed in McDonald's 
solution the results have been highly satisfactory and better than 
could have been expected if tincture of iodin had been used in.stead. 

It does more efficiently the work we now generally require several 
solutions to do, i. e., tincture of iodin, liquor cresolis comp., phenol, 
bichlorid of mercury, etc. · 
. The use of McDonald's solution is unhesitatingly recommended for 
general service use as a substitute for tincture·of iodin and other anti· 
septics now in general use. 

Attention is invited to the apparent similarity between pyxol and 
pine-oil liquid disinfectant. (Public Health Reports, Oct. 8, 1915, 
p. 8004.) 
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HmrATOKA 01' ABDOKDl'AL PAJLD'flll. 

BT :I. 8. T.nLOa, Surgeon, Unlted State. N&TJ'. 

On January 30, 1916, a coal passer of large frame, fine physique, 
and perfectly healthy appearance came to sick call complaining of 
pain in right iliac fossa. There was some tenderness and pain on 
movements involving the abdominal wall, but no headache, nausea, 
fever, rigidity, or constipation. He gave a history of sudden pain 
while at work and again when he kicked out hard in swimming, and 
spoke in a vague way of having accidentally hit himself with a slice 
bar or shovel previously. The health record gave 12 days of measles 
in 1914, 40 days for lymphadenitis left inguinal region (nonvenereal) 
in 1915, and 5 days for acute laryngitis in 1915. The patient was 
well thought of, known to be honest and straightforward, and in
capable of malingering. He was put to bed and food withheld for 
several days. On the seventh day he was discharged to duty; diag
nosis " strain of muscle." 

On February 14, 1916, this man returnea with identical symptoms, 
and was again put to bed and food forbidden. For three days there 
was slight temperature disturbance: 

Feb.'14, maximum elevation------------------- 99.3° at 6.80 p. m. 
Feb. 15, maximum elevation ___________________ 99.2° at 8 p. m. 
Feb. 16, maximum elevation___________________ 100" at 1 p. m. 

Alter this the temperature remained normal The fever had caused 
to be entertained a suspicion of appendicular involvement, but there 
began to be palpable, as fever subsided, some nodules along the mar
gin of right rectus, well below level of navel. These slowly merged 
into a single firm tumor, dull on percussion, not tender to the touch, 
2t inches in vertical by lf "inches in horizontal diameter, located ap
parently in or behind the right rectus. Heart, lungs, kidneys, and 
leukocyte count being normal, the following possibilities were con
sidered: 

(1) Strain of muscle. 
(2) Trichiniasis (but there was no eosinophilia). 
(3) Rupture of blood vessel, with abscess formation or organiza

tion of clot. 
(4) Myositis, with degeneration-caseous or otherwise-such as the 

case reported by DaCosta as occurring in an identical situation. 
On March 3, 1916, after the usual preparation of the patient, he 

was given ether and operated upon by Passed Asst. Surg. L. W. 
McGuire, United States Navy. An incision into the right rectus 
abdominis brought to light a rather soft blood clot, about 2 table
spoonfuls in amount, which was evacuated. The sheath of the muscle 
showed inflammatory changes and adhesions to the muscle. 
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The cavity was wiped clean with dry gauze and the incision closed 
aecundum artem without drainage. The patient made an uneventful 
recovery and resumed the arduous duties of his rating, cured. 

BAYONET WOUND OP THE .ABDO•U. 

By W. B. BBTl'llDLD, Aaalstant Surgeon, Unlte4 States Nu7. 

During the time the M onocacy was stationed at Chungking, the 
largest port on the upper portion of the Yangtze River, the medical 
officer of the gunboat was offered and accepted complete charge of 
the French Catholic Hospital, an institution ably run by the Fran
ciscan Sisterhood, the French Army surgeon ordinarily in charge 
having been recalled on account of the European war.1 Many inter
esting cases were treated. The following is one of the most interest
ing and instructive: 

Hi8tory of c1Ue.-One morning a native walked into the dispen
sary complaining of" a cut in the abdomen." He stated that he had 
had a. fight with a soldier three days before. 

Physical, ea:amination.-After removing a number of ~lood and 
pus-stained rags, together with some newspaper, a large penetrating 
wound was found, which started just to the right of the right rectus 
muscle, high up, near the costal border, and completely severed this 
muscle. This wound was the point of entranoe of the bayonet; the 
exit was found between the eleventh and twelfth ribs on the left sid~ 
the bayonet having completely traversed practically the whole of 
the abdomen. Through the wound of entrance protruded a mass of 
the greater omentum, the edge of the right lobe of the liver, and a 
small portion of the transverse colon. A large amount of pus was 
exuding from the wound, but at this time no fecal matter was notice
able; pus was also running from the wound of exit on the left. Heart 
normal; lungs, apical area of consolidation on right indicated tuber
culosis; no fever; pulse rate 98. 

Treatment.-Immediate operation was performed, &Misted by the 
hospital apprentice, first class, one of the nuns giving the anesthetic 
(chloroform). The wound of entrance was slightly enlarged ; all 
Qf the omentum that protruded from the wound was ligated and 
excised, it being in very bad condition. The gut was examined and 
replaced. No perforation was noticed. An extensive search for one~ 
however, was considered inadvisable, as adhesions had well formed, 
whieh were apparently offering excellent protection from general 
peritonitis. The wound of exit was now enlarged and a tube drain 

1 See nrtlele In this lssu~. page :}8:1. 
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inserted and run without difficulty between the ribs, across the abdo
men, into the wound of entrance. Efforts were now made to suture 
the divided portion of the aponeurosis, which were successful. It 
was impossible to bring together the rectus muscle. Drains, both 
tube and gauze, were placed in all recesses, and the edges of the 
wound in one or two places were loosely drawn together. 

Besult.-Following the operation the patient had a rise in tempera
ture to 103°, pulse 110. As both wounds were draining freely, his 
pulmonary condition was thought to be responsible. Three days sub
sequent to the operation fecal matter began to exude from the large 
wound. By the eighth day this had stopped, and the wound became 
a clear granulating surface. His temperature had likewise dropped, 
and from this time on his convalescence was uneventful. The man 
left the hospital perfectly well exactly one and a half months after 
admission. There was at the time apparently no tendency to hernia 
nor had one developed by the time we left Chungking, six months 
later. The fact that fecal matter finally ex.uded from the wound 
seems to indicate that a perforation developed, as it did not make it& 
appearance for six days after the injury, at which time adhesions 
had formed so well that the major portion of the peritoneal cavity 
was safe; likewise it healed spontaneously, no sinus developing to 
necessitate a second operation. · 
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PROGRESS IN MEDICAL SCIENCES. 

GENERAL •EDICIBE. 

B. TllOllPSOlf and J. A. R•lfDilL, 811J'PlODI, Ulllted Statel Na17. 

lml'IE, L. G. Gassing accidents from the fumes of ezplostves. Brit. Med. Jour., 
January 29, 1916. 

The irritant acid fumes, commonly known as nitrous fumes, con· 
sist of a mixture of oxids of nitrogen. They belong to the group of 
respiratory irritant poisons in which chlorin, the vapors of bromin 
and ammonia, sulphuretted hydrogen, and sulphurous acid are also 
included. All of these cause, when inhaled, a somewhat similar train 
of symptoms. Fatal poisoning by nitrous fumes has occurred when 
persons have inhaled the acid fumes from a vessel containing nitric 
acid, which has been accidentally broken. After the use of ex
plosives poisoning from this source only occurs in cases where the 
detonation has been imperfect, and particularly where burning of 
eiplosives has taken place. Nitric oxid (NO) is first formed, but 
this gas is rapidly oxidized, and nitrous fumes consist chiefty of 
nitrogen peroxid (N02). This a.gain quickly reacts with wat.er 
rapor to form nitrous acid. What is actually inhaled is mainly a 
mixture of nitrous and nitric acids. Nitrous fumes are the red irri· 
t&nt fumes with the smell of which most are familiar. The smell is 
that of fuming nitric acid. The gas is intensely poisonous, and of 
all gases it is the most treacherous. We do not know the downward 
~imit of its toxicity. Exposure to as little as 0.05 per cent of nitric 
oxid for half an hour was found by Haldane to cause death in mice 
after about 24 hours, with the typical sequence of symptoms, and 
the symptoms were the same whether nitric oxid or the fumes of 
ourning dynamite were added to the air. It was found that with 
small percentages of nitrous fumes the hemoglobin was normal at 
the time of death. With higher percentages (and more rapid death) 
the blood was found to be more or less chocolate colored, and to 
contain methemoglobin. Under the latter circumstances nitrous 
fumes act like caroon monoxid by disabling the hemoglobin, and 
may in concentration produce rapid death. Where the exposure is 
to small amounts death is due solely to the lung inflammation and 
its immediate consequences. It is with this latter form of poisoning 
that we are locally familiar. Half of the amount mentioned is the 
highest figure ( 0.0'26 per cent reckoned as N 0 2 ) found by Mann in mine 
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air after blasting, but the presence of the gas in poisonous amounts 
is probably not so very uncommon in ordinary blasting practice. 
What is certain is that quite a brief exposure to small quantities of 
nitrous fumes is sufficient to produce serious and even fatal poison
ing. Air which contains enough nitrous fumes to cause feelings of 
irritation in the nose or air passages is very dangerous. 

Symptoms.-The symptoms of poisoning by nitrous fume.s are 
very characteristic. At the moment of exposure they are slight. 
A man who inhales nitrous fumes has a sense of irritation in the 
nose and throat, and of constriction and perhaps pain in the chest. 
There is headache, smarting of the eyes, and there is coughing. 
The latter is a characteristic sign. But these immediate irritant 
effects may not be severe and commonly pass off altogether in a 
short time. The man may feel quite well and may continue work. 
He leaves the mine, has bis supper, perhaps, and goes to his room. 
Then, in from perhaps four to eight hours afterward (very rarely 
later), acute symptoms suddenly come on and progress with alarm· 
ing rapidity. In a typical severe case there is marked and in
ereasing distress in breathing, with coughing, and often severe pain 
in the chest. The cough is at first dry, and auscultation may at 
this stage reveal no moist sounds. But this condition is speedily 
followed by the expectoration of a copious frothy, rather fluid, blood· 
stained sputum. The lungs become waterlogged, and auscultation 
now reveals copious moist sounds. There ·is cyanosis and marked 
dyspnea and distress, followed, unless the case is promptly treated 
and very often in spite of all treatment, by collapse, unconscious
ness, and death within a few hours. 

The typical sequence of symptoms in nitrous-fumes poisoning is 
therefore this: 

1. Initial symptoms of irritation occurring at the moment of ex· 
posure and usually comparatively slight. Nitrous fumes never, in 
the author's experience of ordinary gassing accidents, produce partial 
or complete unconsciousness at the time of exposure, as does carbon 
monoxid, although they may do so if present in massive amounts, 
and cases of rapid death from the concentrated fumes of burning 
explosives may be partly due to this cause. 

2. A latent period of several hours' duration, during which the 
patient may and commonly does feel quite well. 

3. The sudden onset, after that interval, of acute symptoms, due 
to a rapidly progressive inflammatory edema of the lungs. The 
appearance of this well-marked symptom sequence is of great diag· 
nostic significance. 

The postmortem signs are also definite. There is an intense in
jection of the trachea and bronchi, which is characteristic. The 
lungs are intensely edematous, often enlarged and tense with 
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edema. A copious frothy, blood-stained fluid exudes from them 
on section, and may be seen to occupy the air passages. There may 
be patches of incomplete consolidation, subpleural hemorrhages may 
be observed, and blood-stained fluid in the pleural cavities or the 
pericardium. The right heart and the great thoracic and abdomi
nal veins are engorged with dark, thick, sometimes almost tarry 
blood. The abdominal veins especially are often very greatly 
distended. 

Medical treatment.-In all cases in the early stage first produce 
emesis as soon as possible (apomorphin hypodermically). Follow 
this by stimulant, ammonia, or (preferably) pituitrin. Then send 
the case straight to hospital. 

Atropin may prove useful in the latent stage. 
In the acute stage, with developing edema of the lungs, Macaulay 

recommends as the first step wet cupping of the chest, back and front. 
This invariably relieves the symptomatic distress. It.should be fol
lowed locally by poulticing, or better, by jacket mustard-water 
fomentation, applied very hot and changed every hour. 

In all recogl).ized cases of acute edema free bloodletting should 
next be performed. This is a most valuable remedial measure. In 
one of Macaulay's cases, after venesection, the hemorrhagic sputum 
speedily ceased and never returned and the patient made an unin
terrupted recovery. This has been confirmed by other observers. 
The condition of the blood may render bleeding difficult, but it 
should be free ( 12 to 20 ounces). Venesection should not be delayed 
until the condition becomes grave. It should be undertaken immedi
ately on the recognition of the nature of the case. 

Follow venesection by saline infusion, and repeat this if necessary. 
Administer oxygen intermittently to relieve and tide over the 

asphyxia] condition. 
Give ammonia in repeated doses. 
Injections of pituitrin ( 1 c. c.), repeated every four hours, should 

be tried. The author has found this drug, used in this way, of great 
service in the treatment of acute pneumonia. 

These are the lines of treatment which have been followed and, 
in a considerable number of cases, with marked success, although 
when the ·condition of acute edema is well established probably a 
majority of cases will die in spite of treatment.-( o. o. SMITH.) 

Ro!l&l'l'ow, E. C., and Orn:o.\L, S. The etiology ud esperlmental produotion of 
herpes 1oater. Jour. Infect. Dis., xviii, No. 5. 

In a brief historical review it is pointed out that since 1861 the 
etiology of herpes zoster has been considered an acute, inflammatory 
condition of the ganglion corresponding to the region affected. This 
thectry has been supported by several men who have demonstrated in 
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a variety of cases the existence of an apparent bacterial infection 
which produced "pus infiltration of the Gasserian ganglion r. ; 
" hemorrhages were noted in and around the Gasserian ganglion" i 
" interstitial purulent inflammation of the ganglion "; " round-cell 
infiltration of the ganglion, destruction of the ganglion cells, and 
degeneration of the ophthalmic nerve; degenerative changes and 
hemorrhages within and surrounding the ganglion corresponding to 
area of herpes," etc. In 1900 Head and Campbell concluded "that 
herpes zoster is a specific infectious disease which confers immunity, 
the number of recurrences being between 1 and 2 per cent; that the 
specific virus has an affinity for the nervous system, particularly for 
the ganglion, in· which there are found inflammatory changes, acute 
or chronic, according to the length of time between the appearance 
of the eruption and death." They proposed to consider the disease 
as an acute posterior poliomyelitis in contradistinction to acute 
anterior poliomyelitis. Cases have been cited in which there were 
febrile disturbances and swelling of the regional lymphatic glands. 

Microorganisms have been demonstrated in the spinal fluid by sev
eral. A case bas been reported by Magnus in which, following a 
gra ,.e motor disturbance with herpes zoster over the ·left side of the 
chest, pathologic changes were found in the third dorsal ganglion. 
consisting of hemorrhages and an enlargement of the blood v~ 
which were surrounded by marked areas of round-cell infiltration 
extending into the periphery of the ganglion. In the ganglion 
proper there were hemorrhages and areas where only remnants of 
the ganglion cells remained. Round-cell infiltration was especially 
marked in the periphery about the blood vessels, occurring in small 
circwnscribed areas. In the first, second, third, fifth, and sixth dor· 
sal segments of the spinal cord there were found circumscribed areas 
of round-cell infiltration especially marked about the arteria cen· 
tralis and its anterior horn ramifications. In the second dorsal seg. 
ment diplococci were demonstrated. Pneumococci have been demon· 
strated in the vesicles which reproduce similar lesions by inoculating 
the organism into normal areas of skin in the same individual. 
Since pneumococci were also recovered from the blood, there is no 
reason to doubt the occurrence of lesions in the ganglion in these 
cases. It is believed also that herpes occurs on the mucous mem· 
branes of viscera of the respiratory and digestive system and the 
kidneys. Lesions of the visceral nerves of the ganglion have not as 
yet been demonstrated postmortem. 

The finding of diplococci in the blister fluids, spinal fluids, and in 
the ganglion in these isolated instances is considered to suggest 
strongly that herpes zoster is streptococcus infection. 

The authors made cultures in 11 cases of herpes from which were 
isolated 11 strains of streptococci. Sixty-one animals were injertoo 

Digitized by Google 



No.8. GENERAL MEDICINE. 523 

with 11 strains as· isolated. Of these 70 per cent developed herpes 
of the skin, 15 per cent herpes of the eyelids-a total average of ex
perimental herpes in 75 per cent. The lesions varied from those 
¥ery small, just recognizable, to others very large and marked, were 
usually unilateral, especially after the injection of small doses, 
although after the injection of large doses bilateral herpes occurred 
rather often. In some instances the location of the herpes in th~ 
animals corresponded rather closely to that in the patient from whom 
the cultures had been obtained. 

Pathologically the posterior roots of ganglia corresponding to the 
areas of herpes of the skin nearly always showed hemorrhages and 
1.-dema, and smaller hemorrhages were usually found about the neigh
boring ganglia in those animals having severe herpes. The hemor
rhage at times extended for a short distance along the sheath of the 
spinal nerve and the hemorrhages about the ganglion and the 
posterior roots at times extended into the loose connective tissue of 
the external and posterior portion of the dura. Herpes of the face, 
the eyelids, and the tongue was usually accompanied by hemorrhage of 
the Gasserian ganglion. Herpes of the viscera occurred chiefly after 
mjection of large doses in animals showing marked bilateral herpes 
of the skin, and was always accompanied by hemorrhage and edema 
about the ganglion of the vagus or sympathetic nerve or both. 
Microscopical examinations of the skin showed desquamation, hemor
rhage, leukocytic infiltration, and at times thrombosed blood vessels 
in which were found staphylococci, streptococci, and bacilli. The 
lesions in the ganglion and t.he adjacent nerve trunks consisted usually 
of small areas of hemorrhage and round-cell infiltration immediately 
surrounding.the capsule of the ganglion or the associated nerve sheath 
and around the accompanying blood vessels, which usually showed 
complete or partial thrombosis, the thrombi consisting of poly
morphonuclear leukocytes, enlarged mononuclear cells, and fibrin. 
Diplococci often in large numbers were found in the hemorraghic 
and infiltrated areas of the spinal, vagus, and sympathetic ganglia, 
but not in the portions free from changes or in the normal ganglia. 

In the summary the authors reached the conclusion that it would 
11ppear that herpes zoster is due to a streptococcus having elective 
affinity for the ganglion and the posterior roots; that it would appear 
that the atrium of infection is not only the place of entrance but 
the place where the steptococci by growth in symbiosis with other 
bacteria and under varying grades of oxygen pressure may acquire 
the peculiar properties necessary to infect in this particular manner. 
The possibility; however, that the disease in some instances may be 
due to other bacteria having a similar affinity must be admitted.
(w. E. EATON.) 
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F1nED1&NWALD, J., and LIMBAL"GH, L. The Allen treatme1&t of diabetes. Inter· 
state l\Ie<l •• Tour., February, 1916. 

The treatment of diabetes, tts dnised by Allen, was first carried 
out on dogs. It was obsernd, that by destroying a portion of the 
pancreas, and then producing glycosuria, this condition could be 
ornrconw Ly fasting, and that the animal could then be placed on a 
diet, which would maintain life without producing glycosuria again. 
He applied this principle in the treatment of patients affected with 
diabetes. Aceording to this plan the pntient is kept in bed and 
fasted until the glycosuria disappears, and perhaps for 2! to !8 
hours longer. Water, howe\·er, can be taken freely. ·with the fast 
the acidosis diminishes an<l often disappears. 

Inasmuch as alcohol does not produce glycosuria and has a tend
ency to decrease acidosis, it may be . prescribed during the fast, 
especially if an acidosis is present. It is especially useful as a food, 
as it does not produce glycosuria. There is no contraindication to 
the use of the alkalis if coma seems threatening, though even in this 
condition, they are rarely needed. When the patient has been sugar· 
free for 24 to 48 hours, he is placed on a diet of vegetables contain· 
ing 5 per cent of carbohydrates. If sugar should again appear, 
another fast day should be prescribed. The original fast may last 
from three to eight days, but usually not over four days; after this 
the fast need not be longer than one day. Starvation is well toler· 
ated and the patient loses flesh; according to Allen, a moderate I~-.,: 

of weight is of advantage to the patient. There are no contraindicu· 
tions to the fast, except perhaps nausea, vomiting, and great pros· 
tration; if these symptoms supen·ene they can be overcome by feet.I· · 
ing, and then, after a short period, another fast can usually be 
undertaken without their reappearance. Such complications as 
carbuncles, beginning gangrene, and infections, are special indil'a· 
tions for the employment of this plan of treatment and are directly 
o\·ercome by the fasting. 

After the urine is sugar-free for on<.• or two days, the carbohydrate 
tolerance of the patient is estimated. Vegetables containing 5 per 
cent . of carbohydrates are first .allowed. At first but 150 gm. of 
these vegetables should be taken per day. This quantity can be 
grndually increased to an amount to make 25 gm. of carbohydrate, 
and then gradually up through the 10 per cent, 15 per cent fonn:::, 
and the 5 per cent and 10 per cent fruits, and up to the 20 per·cent 
<'arbohydrate foods. The carbd1ydrate tolerance of the patient is 
estimated daily, and at the first appearance of the slightest trace of 
glycosuria the patient is again fasted, and the vegetables of the !i 
per cent Yariety again gi,·en and increased cautiously, but kept below 
the limit of tolerance. 
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On the day following that on which the vegetables are first 
allowed (the urine remaining sugar-free) the proteids are gradually 
added. beginning with 20 gm. a day in the form of eggs and meats, 
and are increased daily until the patient is receiving, according to 
Joslin! 1.5 gm. of protein per kilogram ef body weight. Fats have 
already been taken in small quantities with the proteids in the eggs 
and meats and are increased gradually. These are best given in the 
form of butter, cream, and olive oil, but not more than 200 gm. per 
day should be taken. It is quite as important to estimate the fut 
tolerance as that of the carbohydrates and proteids, for while there is 
no evidence whatsoever that sugar is produced by fats, there is no 
doubt but that glycosuria is very apt to supervene in severe cases of 
diabetes on the addition of quantities of fats, such as butter and 
olive oil. It is probable, according to Allen, that the glyoosuria is 
produced in these cnses hy the stimulating effect of the fat on 
metabolism. 

Among the facts brought out by the Allen treatment is one of great 
importance; that is, that in order to prevent a return of glycosuria 
the diet should be increased gradunlly from the starvation days, and 
that the increase in proteids and fats should be regulated just a-s 
carefully as the carbohydrates and kept within the limits of tolerance. 

In the event of the reappearance of glycosuria after the increase of 
the diet, starvation should be again resumed for a day or two until 
the sugar disappears, and the diet should then be increased cau
tiously. It is also well to prescribe, e~-pecially in the severe forms of 
diabetes, starvation days once a week or once in 10 days, while in 
the milder cases vegetable days will usually suffice. Even though a 
patient is sugar-free, it is best not to increase liis diet too much; 
that is, if he is taking 60 gm. of proteids, 40 gm. of carbohydrates, 
and 200 gm. of fat a day, he is consuming quite sufficient food, and 
these quantities should not be increased. 

According to Allen, an initial loss of flesh need not cause alarm 
and, in fact, is of benefit to the patient. After the patient is sugar
free there is no objection, however, to a gain in flesh, but this Should 
not exceed the original weight. 

Allen has also observed that exercise increases the tolerance of 
patients with diabetes. both for carbohydrates and proteins. In the 
stronger patients the initial fast may be shortened by this method, 
and in other individuals exercise may be begun as soon as the gly
cosuria and acidosis have subsided. According to Allen, if glycosuria 
appears after the carbohydrates, proteins, and fats haYe been added 
to the diet, it is often possible to overcome this condition by exercise 
while continuing on the same diet. It is especially important to pre
scribe exercise immediately after meals containing carbohydrates, 
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which have a tendency to produce glycosuria, but exercise can be 
taken at any time. It is best to encourage short courses of severe 
exercise with periods of rest, rather than long-continued exercise, 
such as long walks, which may cause fatigue. Allen advises such 
exercises as running up and down stairs, jumping rope, turning 
somersaults, and tennis. While fat is being reduced by exercise 
the muscular tissue is built up and the "flabby-muscled" diabetic is 
turned into an athlete as far as prncticable.-(J . A. R.) 

McCRAE, T . Chronic arthrltb. Pennsylvania l\led. Jour., April, 1916. 

The author directs attention to questions bearing on the etiology 
of chronic arthritis. He points out that in those cases in which we 
are sure of the etiology as gonococcal, tubercular, or syphilitic, we 
get better results because of this knowledge. 

He enumerates factors causing permanent damage to a joint, as 
follows: (1) Injury; (2) metabolic conditions; (3) wear and tear; 
( 4) trophic disturbances. These four groups account for only a 
small proportion of the cases, and it is probably a fair estimate to 
say that they do not comprise oYer 5 per cent of all cases of chronic 
arthritis, if, indeed, as many. We must turn to some other cause 
for the overwhelming majority. There seems only one possible 
factor and this is found in : 

Infection. The evidence is strong in farnr of the view that this is 
the predominating factor in the majority of cases. In some, as 
already noted, there is no question of the positiYe infectin cause, but 
it is to the large remaining group-the arthritis cases-that special 
attention is directed. If we could be sure of the etiology here it 
should aid us in the problem of treatment. It is probable that the 
question of infection means in some cases the presence of organisms 
in and about the joints, and in others only the effects of toxins. In 
either case the source of infection is away from the joints. We have 
en illustration in gonococcus arthritis, in which apparently not every 
patient has organisms in the affected joint. In either case, organisms 
or toxins, the arthritis is secondary to a focus of infection elsewhere. 
In this connection it is well to remember that arthritis is not a pri
mary lesion; it is always a secondary one. 

The evidence in favor of the view that these forms of arthritis are 
due to infection may be noted: 

(a) The results of cultures.-A.n increasing number of cases is ae· 
cumulating in which the cultural results have been positive. Some 
of these which claim a specific organism as the cause of the arthritis 
can not be regarded as pro,·ed. The evidence rather points to a 
variety of organisms, and probably in the majority of cases some 
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variety of streptococcus or a closely allied organism is concerned. 
There does not seem any reason why other organisms, such as the 
rolon bacillus, may not be responsible in some cases. "' 

(b) The re1rults of tlie t·reatrnent of foci of infection.-There are a 
considerable number of cases in which the association of proper 
treatment of the focus of infection and improvement in the arthritis 
is too close to be coincidence only. We see the same point demon
strated in cases of gonorrheal arthritis, in which treatment of the 
local lesion is so important. 

(c) The rimilarity of the lesions to those produced by proved in
fec#ot.t8 agents.-This is seen in the likeness to the gonococcus 
arthritis in the peripheral joints and in the changes in the spine in 
the spondylitis of arthritis deformans, which are similar to those' 
found in typhoid or gonococcus spondylitis. 

( d) The oec-urre'Tl('e of other cha.n.ges snggestire of infection.
Among these are adenitis and ~nlargement of the spleen. The en
lnr1?ement of the lymph: glands may be general, especially in the 
younger patients, but is usually most marked in the glands which 
stand in direct relation to the most affected joints. The splemc en
largement is usually more marked in the younger patient.a: The 
occurrence of pneumonia, pleurisy, myocarditis, endocarditis, and 
pericarditis with the arthritis in a certain proportion of cases is 
also significant. The frequent occurrence of fever must also be taken 
into consideration. The degree of this varies greatly, but many 
of the patients show a tendency to prolonged slight fever, suggesting 
an infection of low grade which does not excite a vigorous response, 
or a low resisting power. To be correllated with this is the fact that 
often the patient with an acute attack and high fever seems to have 
a better outl9ok; the vigorous response may mean a strong resistance. 

(e) The resUlts of experimental work.-These are striking, and 
similar lesions in animals can be produced by the organisms ob
tained from patients with the disease. 

Early diagnosis: With the view that the cases of arthritis under 
discussion are due to infection somewhere, the diagnosis should en
deavor to include the determination of this. Measures directed to 
the joints are neces.sary and important, but they are only concerned 
with the results. The finding of the original focus of infection is 
more important. It is not well to think that this is an easy matter; 
sometimes it is, but more often the search is difficult. The possibility 
of infection from the nasal and mouth cavities has always to be con
sidered. Much attention, and properly so, has been given to the 
important part played by infection in the mouth. Infection about 
the teeth is a frequent cause, and it is not always easy to exclude 
this. There may be a pus pocket at the root of a tooth, which gives 

Digitized by Google 



528 MENTAL ANEl NERVOUS DISEASES. Vol.X. 

no discomfort. Fortunately many of the dental profession are awake 
to the possibility of this, but many seem -to hold that if a tooth does 
·not cause pain and is not tender it can not be responsible. The 
X-rays have taught us the incorrectn~ of this. In doubtful cases 
an X-ray examination of the teeth should be made. 

Infection of the respiratory tract, urinary tract, and pelvic organs 
have to be considered, and in males infection of the prostate should 
not be forgotten. This is an easily overlooked but not infrequent 
source of infection. One other possible source is difficult to de
termine, the intestine. This is not intended to suggest so-ealled 
".intestinal autointoxication," but infection from the intestine. 
There seems little doubt of this in some cases, but it is difficult to 
prove; yet there are analogies. The greater occurrence of pyelitis 
in the right kidney is apparently due to the arrangement of the 
lymphatics on that side permitting of more ready infection from 
the bowel. It is always wise to consider the possibility of intestinal 
infection if no other source can be found. 

In general the measures to be adopted are: ( 1) Early recognition 
before material damage is done so that the proper measures can be 
adopted at the onset; (2) thorough search for the focus of infection 
and efficient treatment of this if found; (3) every effort to improYe 
the patient's powers of resistance, and this is particularly important 
if the source of infection can not be found, in the hope that the 
patient may overcome the infection by his own powers of resistance; 
(4) the effort to lessen the damage to the joints, under which head 
come the proper use of exercise and rest; local measures such as aid 
the circulation or relieve pain; ( 5) the relief of the pain both for the 
sake of the patient and to allow of movements in some cases; (6) 
the prevention of deformities.-(J. A. R.) 

KUTAL AND 1'UVOUS DISEASES. 

R. 8BDIBAM, Paaaed Aa1lstant Svgeon, United Statea Navy. 

J\f1u.EB, S. R., Buusa, N. D., HAMln:ns, J . S., and FELTON, L. D. A further 
study of the diagnostic value of the colloidal gold reaction, together with a 
method for the preparation of the reagent. Bull. Johns Hopkins Hosp., De
cember, 1915. 

This is an exhaustive consideration of this test which leaves noth· 
ing to be said concerning it:· The consensus of opinion seems to be 
that it is of great value and that in it we have an additional efficient 
diagnostic measure on the laboratory side.1 

' See abstract: A Critical Study of Lange's Gold Reaction In Cerebroeplnal Fluid. NAUL 
MEDICAL BULLETIN, July, 1915, p. 475. 
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The writers take up all phases, including the principles on which 
it is based, the routine employed, the preparation and standardiza
tion of colloidal gold, the clinical material utilized, a compariSOD. 
with the Wassermann reaction and with other spinal fluid reaction& 
They conclude that their results confirm those of Miller and Levy in 
1914, and they may be summarized. 

1. In the great majority of cases a normal spinal fluid produces 
no changes whatever in suitably standardized solutions of colloidal 
gold. The evidence is strongly in favor of the view that very slight 
reactions, occurring in fluids otherwise normal, probably possess no 
diagnostic significance. The fact that colloidal solutions in general 
are usually sensitive, makes it highly probable that these faint reac
tions are due to factors which the most scrupulous technic can not 
invariably eliminate. 

2. The general reactions observed in locomotor ataxia and cere
brospinal syphilis are not in themselves characteristic of either con
dition. As a rule the curves are typically of the luetic type and are 
therefore valuable in confirming a doubtful clinical diagnosis, par
ticularly in cases where one or more of the other reactions are nega
tive. It is probably true that the reactions in cerebral lues vary 
with the type and· stage of the disease. Further studies are necessary 
to determine the exact significance of the paretic curves observed in 
a few cases showing no clinical evidence of general paralysis. 

3. The reaction type observed in cases of paresis has been so uni
formly pr~nt and so characteristic as to warrant the following 
conclusions: 

(a) Spinal fluid from clinical, cases of dementia paralytic& causes 
complete precipitation of collodial gold in the first 4 to 8 tubes 
without exception. · 

( b) The apparent specificity of this paretic reaction is further 
shown by its occurrence in a number of typical cases in which all 
other spinal-fluid abnormalities were absent. One such case has 
been confirmed postmortem. 

(c) The fact that a paretic curve occasionally occurs in patients 
who show no evidence of dementia, in no way argues against the 
value of the reaction. All such reactions have occurred in cases un
doubtedly luetic, with the exception of a few cases of multiple 
sclerosis, but none were followed long enough to assert that paresis 
will not ultimately develop. General paralysis has been shown post
mortem where no psychotic symptoms had been evident. In remis
sions where the mentality has been reiatively high, necropsies have 
shown well-marked and active lesions of paresis and in clinically 
short cases there has been anatomical evidence that the disease ex
isted long before symptoms made it known. 

Digitized by Google 



530 MENTAL AND NERVOUS DISEASES. Vol.I. 

( d) The opinion is advanced that the recurrence of a paretic re
action in a luetic individual should invariably be looked upon as 
one of grave portent, for, although parems may not be outspoken 
it is reasonably sure that even prolonged intensive treatment will 
not modify the underlying disease pro~ to any appreciable degree. 

4. Abnormal changes, not necessarily luetic, in the central nervous 
system, which permit dialyzable substances to occur in the cerebro
spinal fluid, will ·simulate the reaction. 

5. Fluids from purulent or tuberculous meningitis may give :reac
tions which are maximal in the higher dilutions, but the tubercle 
bacillus can be shown previously. 

6. In congenital lm~ the chart should not be relied upon alone, but 
in juvenile paresis is indicative. 

7. The reaction should not replace other fluid tests. It seems most 
sensitive and specific. It has few sources of error, and these are 
readily recognized; its results are for the most part clear and de
cisive; it requires a minimal amount of spinal fluid and a technic of 
extreme simplicity. 

8. The reagent must be suitably prepared and standardized.
(a. s.) 

WerTE, W. A. Psycho-analytic tendencies. Sen?nty-second Ann. Meet Am. 
l\fedieo-P!lychol. A!<sn .. New Orleans, April 5, 1916. 

This was an attempt to show that the psycho-analytic movement, 
instead of being an isolated affair, is more and more showing that it 
is connected with nil the other sciences and with philosophy, as is , 
shown by the relation between psycho-analytic conceptions and 
psychology, physiology, pathology, and general medicine. Psych~ 
analysis began as a therapeutic approach to the problem of the 
neuroses. In .its hypothesis of the unconscious, however, it opened 1 

up the whole problem of the history of the development of the 
psyche. It sees now in the hegemony of the psyche the culmination 
of the integrative development of the individual, and is therefore 
beginning to look to the psychological level as the final represent&· 
tive of the. efficiency of all other reacting levels._:(a. s.) 

ORTON, S. '£. Some considerations of general paralysis from the histological 
viewpoint. SPn•nt)·-seeontl Ann, l\ff'(>t. Aru. l\lediro-Pillychol. Assn., New Or· 
lenns, April 4, 1916. 

This was a paper of · great me1·it. He considel's that paresis is 
becoming i·ecognized ns tt histologicnl rather than a clinical entity. 
The criterion is that of widesprend •• mantle infiltration'' with 
plasma cells. Border-line c111ws 11re those of cerebral syphilis. The 
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distribution of lesions in typical general paresis often suggests a 
multifocal attack rather than a diffuse inflammation. There is 
question of neurotropic strain of the treponema or an alteration due 
to long residence in the host and there are facts.which are consistent 
wit.h either view. He believes that paresis means a high resistance 
of the host to syphilis and this accounts for the 6 to 15 year incu
bation period. There is the possibility o·f prepsychotic paresis. He 
~!so considers that the chronic process has its original site in the arch 
of t.he aorta, where it resides for a long time unknown; that is, 
without symptoms. H is because it spreads from this point that 
we find the preponderant frontal localization of paresis. The site 
and type of lesion are both important in determining the clinical 
course. Probably treatment to be effective must be early-possibly 
in the prepsychotic stage.-( n. s.) 

Dr:>roN and SAJIOll:NT. The duration of parelia following treatment. Seventy
~nd Ann. Meet. Am. Medlco-Psychol. Assn., New Orleans, April 4, 1916. 

The writers concluded that the duration of life in paresis is much 
reduced by intensive treatment, and were impressed with the large 
percentage of paretics who had died within a comparatively short 
time after being treated by salvarsan administered by the Swift-Ellis 
method or some of its modifications. They agree that marked re
mismons are not unusual, but fatal termination usually occurs earlier 
than in cases which have received other treatment or no specific 
treatment. 

In discussion Orton believes the explanation of this is that sal-
1arsan is a spirocheticide, and kiHs the organism, which being a liv
ing organism is a constant producer of antibodies, and that syphilis 
d the central nervous system is multifocal; that is, a particular lesion 
µroduces only local immunity and that when a lesion in one place 
h•als another occurs some place else. The destroying of a few col
•>nies of treponemata in given positions does not affect those located 
elsewhere. In fact, if there is any general immunity it is reduced, 
which is quite contrary to .the action of a vaccine or antitoxin, which 
stimulates the production of antibodies.-( n. s.) 

Diseussion of tnatment in general paresis. l\leet. New York Neurol. Soc., Octo
ber 5, 1916. Jour. Nerv. nn1l l\fent. Dls., March, 1916. 

Ogih-ie reported a series of 35 cases, all of which presented the 
da!'sical syndrome of dementia paralyticu and gu ,.e posith·e sero
biologic findings of syphilitic disease in the cerebrospinal fluid, and 
all but two gave positive reactions in the blood serum. His method 
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is a modification of the original Swift-Ellis, the curative serum being 
prepared in vitro! and is of standard strength. The number of 
treatments given was 21; the minimum number required to produce 
a remission was 6, and the maximum 14. Salvarsan intravenously 
and mercury intramuscularly were given systematically, the intra· 
,-enous treatments being scheduled to alternate with the intraspinal. 

Complete clinical remissions occurred in 12 cases, or about 3! per 
cent of the total. AB of these were totally incapacitated for work 
of any kind. In each the remission was clinically complete, 9 har
ing resumed their former vocations in life, the average duration to 
date being 14 months, the shortest being 9 months, and the longest 
1 year and 8 months. At the laboratory level 4 of the 12 are com
pletely negative in both the blood and spinal fluid, 8 are normal as 
regards cell and globulin contents, but positive to the Wassermann 
reaction in the stronger titrations. There was a disappearance of 
tremors and an appreciable improvement in the pupillary light reflex 
in 3 cases. All showed marked improvement in general health. 

In 14 cases incomplete remissions occurred which made the patients 
socially possible. These remissions averaged 12* months. There was 
a reduction at the laboratory level, especially in the ce1l counts, but 
in none did the Wassermann reaction become negath·e. 

Xine cases are regarded as failures, and it is noted that some of 
these were the most promising in the beginning and were not in1lu· 
enced by treatment. 

As to permanency of the results, no prediction can be made. In 
true parenchymntous disease of the brain it is practically impossible 
to secure a complete negative Wassermann reaction, and when it is 
obtained we must consider that the process is confined largely to the 
interstices of the cerebral tissue. Remissions of several years' dura· 
tion are recorded which occurred spontaneously and withont treat· 
ment, and these no doubt showed positive biological findings through
out, even without psychotic manifestations. Other factors than the 
character of the laboratory findings determine a remission or its 
duration, and they are as elusive as those that determine the escape 
or the involvement of the central nervous system in the beginning. 

The provoking of a remission is something gained, but it is not 
the only indication of the value of intraspinal treatment~ which 
shows a far greater percentage of results than the most heroic of 
the older methods. It must be employed early, before the paren
chyma is involved degenerntively. The treatment should be regular. 
prolonged, steady, and even, well within the patienf:.; tolerance. 

Amsden, of Bloomingdale, reported 16 cases, in which 62 per rent 
greatly improved but only 12 per cent retained improvement for :1 

long period. Its favorable resuJtF must be read in terms of remis-
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~ion, which is impaired as a criterion becnuse of the remissions with
out treatment. The duration of the remissions was in 25 per cent 
orer 11 year and in 19 per cent between 6 months and 1 year, and in 19 
per ·cent at least three months. On the physical side there was little 
change noted. Mentally there wns regained insight, which was quite 
('Omplete, with a serious mood and even mild anxiety, which is quite 
in contrast to the complacency seen in contracted cases. The adv:m
tage attained is that a large per cent enjoyed a period of well being 
dosely appro~mating normality, which lasted from G to 15 months. 
From the family standpoint this is important, as it enables patients 
to adjust their atfairs. 

The most favorable results were those in which the cell count was 
gradually and progressively reduced to normal. The Wassermann 
was reduced, but did not parallel the clinical improvement. An 
increase in cell count preceded an unfavorable clinical change. 

Cotton, at Trenton, reported 75 cases. He emphasized the neces. 
sity of treatment in the incipient stage to obtain results. The symp
toms of incipient paresis should not be difficult to recognize, and in 
a large number of cases there were shown definite period<>, from 
:~ to 10 years, before admission to a hospital, when the patient had 
eridenced some neurological or psychic disturbance. Sensory symp
toms were shown, such as dizzy spells, delirious episodes, mild de
pressions, neurasthenic conditions. irritability, change of disposi
tion, general inefficiency, and on the neurological side, paresthesias, 
bladder disturbances, defects of vision, changes in the pupils, altera
tions in the writing and gait, high blood pressure without apparent 
cause. With such symptoms in a man of middle age or even 
younger, especially if there is a history of syphilitic infection, the 
blood and spinal fluid should be examined. It may be that earlier 
characteristic laboratory findings of paresis may be found before 
the disease shows clinically at all or at least before the parenchyma 
is seriously involved. He uses the Ogilvie method. The cerebral 
puncture of Widner might be more permanent in results and less 
likely to relapse so much. The mercurialized serum of Byrne might 
pro,·e just as efficient as salvarsanized serum. Its small cost is a 
grent advantage. A persistently strong Wassermann reaction in the 
~pinal fluid is a bad prognostic sign. The intraspinal treatment is 
not dangerous. In 800 treatments only 3 showed irritative effects 
and these cleared up in a few days, but there was severe pain. 

Remissions were produced in 33 per cent of cases with treatment, 
against 4 per cent without. The treatment improved the physical 
condition and preYented the patients becoming useless and bedridden. 
Regular treatment produced the best results and interruption of the 
treatment is dangerous.-(R. s.) 
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A. M. F.n-:<TLEROY, Snrgeoo, and E. H. B. OLD, Puaed Aaalatant Burgeon, United States 
Navy. 

SPITZY. The artifioial-limb question. Milnchen. med. Wchnschr., Feldllrztlic~ 
Beilage, October 12, 1915. 

The matter of providing means of locomotion without the use of 
crutches for the many hundreds who have lost one or both legs 
presents a serious problem when, as now, in Europe it is altogether 
impossible to obtain artificial legs in anything like sufficient num- , 
ber; The author condemns utterly the use of crutches just as · 
soon as they can possibly be dispensed with because of their crip· I 

piing effect on the upper body and their failure to de'\·elop in any ' 
way exercise of such parts of the injured leg as may still be left 1 

upon which to build up a serviceable member; moreover it is a mat· , 
ter of much importance merely to get these men out of bed so 
that they can look after themselves and thus release the attendants 
to the service of the endless stream of fresh arrivals of wounded. 
The article, which is worthy of the most careful study of anyone 
interested in this subject, deals principally with the loss and sub· 
stitution of the lower limbs.· The methods developed in the Im· ' 
perial Orthopedic Hospital and Invalid School in Vienna in treat· ; 
ment of stumps and extemporizing of artificial legs are minutely I 

described and illustrated. For example: Just as soon as a one· 1 

legged patient can be gotten out of bed he is given a small, light. 
thinly padded chair on which the stump rests and he begins t•J 
get around with this chair instead of using crutches. This leares 
him one hand entirely free, gives exercise to the amputated leg 
and hardens the stump. Coincidently an effort is made to de,·elop 
what the author terms an "hour-glass" stump instead of the usu· 
ally-found conical stump, this with the idea of giving a better hold 
for the improvised leg to be fitted later on. This very slight con· 
striction (Schniirfurche) is said to afford a particularly good hold 
for the artificial leg, thus giving that sense of security so es.~n· 
tial to learning quickly the management of an artificial limb. Cases 
of amputation of both legs are fitted with improvised, reinforced 
plaster-of-Paris or basket-wicker legs and started off with two canes. 
Provision for the upper extremities is also described as well as the 
further training of these crippled men in the trade school as.50-

ciated with the hospital.-(P. J. WALDNER.) 

UEDWlTZ, E. F. V. The treatment of war injuries of the upper arm. Mllncben. 
med. Wchnschr., Feldllrztll<'he Beilage, October 12, 1915. 

The anthor emphasizes the urgent need of serious study of the 
orthopedic after-treatment of battle injuries, particularly those of 
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the upper arm, with a view to giving the maximum functional use
fulness to a crippled member and thns enabling the man to earn 
a living. This is a far-reaching economic consideration when deal
ing with vast numbers of injured such as a modern war leaves. No 
time, says the writer, should be lost in instituting orthopedic treat
ment whenever the condition of the wound permits, in order to pre
vent those distressing conditions of permanent ankyloses which 
practically render an arm useless when healed. The author deals 
primarily with injuries to the shoulder and upper third of the 
humerus and describes his results with splints so designed as to 
give extension to the humerus while permitting pronation and supi
nation and limited ftexion and extension of the forearm. The arm is 
treated in the position of abduction with the foregoing modification, 
and an arrangement is provided whereby gradual adduction may be 
instituted as soon as the healing process at the shoulder permits such 
movement. The arm splint is maintained in the position of abduc
tion by a support resting by means of an angle brace on a ·vertical 
piece strapped to the patient's side under the axilla and having 
along its length five or six deep notches into which the foot of the 
angle brace may be set, gradually lowering the support and again 
raising it by means of these notches, thus giving the movements of 
abduction and adduction to the arm. Briefly, this is the outstanding 
object of the author's paper, which, however, also deals fully with 
all the anatomical and surgical considerations of injuries to joints 
in general.-(P. J. WALDNER.) 

NEUHOF, H. The lne11lolenoy of pyloric exclusion of faaofal ba"ldl. Ann. Surg., 
April, 1916. 

The author gives a table of 13 experiments made on dogs. Two 
methods of closure were used : Either a strip of fascia lata was 
tightly ligated around the pylorus, or the fascia as a broad band was 
sutured snugly about the pylorus and infolded by tiers of sutures. 

In one case, after six days, the pylo1·us was found water-tight. In 
the other cases extending over a longer period, up to five months, the. 
opening in all was found patent or became patent when moderate or 
slight hydrostatic pressure was used. 

Neuhof, from the experiments made, does not agree with Gibson 
and Beekman in their conclusions regarding the use of the fascial 
band as reported in thei~ a1·ticle, "Occlusion of the Pylorus," Annnls 
of Surgery, April, 1915.1 

There were two deaths in the series from disturbed mechanical 
arrangements, the sequel of incomplete pyloric occlusion. 

------- - - - ---
1 Reviewed In th~ NAVAL lllF.Dl<:AI. nt:LLETIN, October, 1915. 
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The conclusions reached are: 
( 1) Experimental evidence of pyloric exclusion by fascial bands is 

incorrect, observations having been made too soon after operation. 
(2) Permanent pyloric occlusion does not follow experimental 

ligation with fascia} bands. 
(~) Temporary pyloric occlusion is uncertain after experimental 

ligation with fascial bands. 
(4) Experimental pyloric occlusion by fascial bands is likewise 

unsuccessful after crushing the pylorus or after application of irri
tants to the pyloric mucosa. 

(5) Experimental pyloric ligation by fascial bands may be fatal~ 
apparently from disturbed mechanical arrangements following in· 
complete occlusion. 

(6) The clinical application of pyloric exclusion by fascia} bands, 
therefore, rests on an unjustifiable experimental basis.-(E. u. u. o.) 

GmsoN, C. L. Postoperative inte1ttnal obstruotion. Ann. Burg., April, 1916. 

In the author's service at the New York Hospital during the past 
three years there were 34 operations for intestinal obstruction, 24: of 
which were due to the sequelre of previous ·operations. Seven of 
these cases occurred while the patients were still in the hospital. 

Two kinds are mentioned; one directly follows an abdominal op. 
eration, the second results from subsequent formation and persistence 
of adhesions. 

The latter kind forms the largest single variety of acute mechanical 
obstruction. In late obstruction the time elapsed from previous op
eration varied from 25 days te 21 years. In a large proportion the 
«>bstruction developed insidiously, from a chronic incomplete to a 
complete. 

The mortality of this series was 57 per cent for those occurring 
late, and 43 per cent for those occurring in convalescence. 

Some slight degree of adhesion probably occurs even after the mo.¢ 
perfect technic and in the simplest operations; such is only t.em· 
porary and disappears. Even under such conditions, however, adhe
sions of the most damaging nature may result; as an illustration of 
which the author mentions having had to operate for an obstn1ction 
following the performance of an interval appendectomy with satis· 
factory technic and inversion of the stump. 

There are two kinds of obstruction directly following operation: 
One mechanical, the other paralytic. In many cases it is difficult or 
impossible to tell which is present. 

The mechanical form is due to agglutination of the coils of in· 
testine and omentum to each other or to the abdominal wall. A con· 
siderable proportion of these spontaneously disappear. They are 
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euily overcome by reestablishing intestinal peristalsis; therefore 
this should be done early, also to prevent the paralytic variety. 

The mechanical obstruction does not ordinarily coihe on directly 
after operation, whereas the paralytic occurs in the course of .the first 
few days. The patient may be apparently convalescent and have 
pmed a stool and flatus; abdominal distention moderate. Suddenly, 
in 5 or 10 days, general demeanor indicates his condition has become 
worse. First symptom usually is vomiting, varying according to loca
tion of obstruction. Distention likewise varying. Enema may give 
good result by emptying lower bowel only, without change in general 
condition. Passage of gas by tube, and not independent of such, is 
also misleading. When patient's condition is good the author has 
given charcoal powder, followed by a brisk cathartic, to prove if 
intestine is patent. The diagnosis is often most difficult. 

Paralytic ileus is, chiefly, the arrest of peristalsis coming in the 
presence of a septic process'; and there is a smaller class not due. 
to sepsis but merely a reflex inhibition as the result of the irritation. 
or shock of operation. 

Ordinarily the picture is that of a 5eptic peritonitis. Abdominal 
symptoms are particularly tympanites, pain, tenderness and marked 
rigidity of the abdomen, persistent and repeated vomiting, and the 
absence of stool or flatus. There is no response to catharsis. Condi
tion is progressive and patient dies usually in about three days. 

In this class of cases the author considers that pituitrin is a veri
table life-saver, and to state such was the chief reason he wrote this 
article. All other intestinal excitants had failed him, including 
eserin, hormonal, and croton oil. Enterostomy had never seemed of 
•alue and had never succeeded with him; it "should not be resorted 
to until after a trial with pituitrin. The histories of five cases are 
quoted to show the great value of this drug in competing with this 
condition. • 

The methods of 11.ying pituitrin.-It is important to have fresh 
and stable solutions. It is administered hypodermatically into the 
muscles. An ampule (1 c. c.) is given and repeated every hour up to 
three doses; subsequent doses two hours apart. He has never given 
more than five doses in 24 hours. In mild cases two doses are usu
ally all that will be necessary. 

The author has never given it intravenously, as recommended by 
some, but would possibly do so in small quantities. 

Re has occasionally used it in less serious cases where quick 
results were desired. 

In one of the cases quoted a marked collapse occurred, endanger
ing the patient's life, but she recovered from the collapse and also 
from the obstructing condition. 

A table with summary of 24 cases is given.-( E. H. H. o.) 
4331~11}-10 
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EASTMAN, J. R., ERDMAN, B., and BONN, H. K. Index of toxicity of nOTocab· 

adrenalin injected intravenously. Ann. Surg., May, 1916. 

Novocain is looked upon as the ideal drug for local anesthesia, 
superseding alypin, tropacocain, stovain, eucain, and aneson. 

The writers, by massive infiltration, have amputated the arm and 
leg, and performed double amputation of the breast, without caus
ing pain, using novocain-adrenalin alone. They have employed as 
much as a gram of norncain in one operation, and 1.G grams were 
used in the double breast amputation. 

The toxicity of novocain as compared to cocain is as 1 to 7. 
Idiosyncrasy has been observed. Toxic symptoms are: Nausea, rest
lessness, acceleration of respiration, sweating, pallor, disturbances 
of vision, and deafness. After large doses clonic-tonic spasms and 
opisthotonos have been observed. 

The rare fatalities that have occurred after the use of novocain 
.are believed to be due to the drug having been injected into a blood 
vessel, usually a vein, as hemorrhoidal vein, or vein of neck or floor 
of mouth. When intravenous injection is used, after first rendering 
a limb ischemic as advocated· by Bier, Hitzrot advised washing the 
veins out with salt solution before letting up on the constricting 
bandage. 

The authors, in order to determine the toxicity of novocain and 
adrenalin injected intravenously, made a number of experiments on 
rabbits, the injections being made in the marginal ear vein. Tb• 
following conclusions arrived at are given verbatim: 

"(1) The index of toxicity of .novocain-adrenalin, when admin· 
isterecl intravenously in the proportions given above (referring to 
the recorded experiments), is, as would be expected, much higher 
than when given subcutaneously. Hirsche!, as was noted, found 
the fatal dose of novocain by subcutaneous injection in rabbits to 
be 0.73 gram per kilogram of body weight. If injected intra\"e· 
nt>usly, the average fatal dose in rabbits of novocain-adrenalin in 
the usual proportions is probably somewhat less than .0.0'2 gram per 
kilogram of body weight. In these experiments the lethal dose of 
novocain combined with adrenalin chlorid when administered in
travenously in rabbits was 0.019 gram per kilogram of body weight. 
'Vhen using novocain alone it ·was observed that the amount of 
novocain necessary for a lethal dose was 2! times the dose required 
when combined with adrenalin chlorid-that is, the lethal dose of 
novocain alone was 0.0456 gram per kilogram of body weight. Thus 
the toxicity of novocain injected intravenously appears from these 
experiments to be about 16 times greater than when injected sub
cutaneously. 

"(2) It was observed that two rabbits died of respiratory failure. 
"(3) The fatal dose being many times smaller by intravenous in-
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jection than by subcutaneous injection, it follows that caution should 
be employed in injecting novocain-adrenalin solution that the poi~t 
of the needle does not enter a blood vessel, since especially in indi
,·iduals having idiosyncrasy against novocain or adrenalin serious 
harm may be done. 

"(-1) Indifferent dosage and careless use of novocain solution in 
subcutaneous injection is inexcusable, although in persons not hav
ing an idiosyncrasy against novocain there is a considerable margin 
of safety if less than 2 grams are used. 

" ( 5) Since accidental introduction of the solution into a vein 
may occur during subcutaneous or intramuscular injections of novo
cain-adrenalin, the approximate intravenous lethal dose of this com
bination-that is, 0.019 gram per kilogram of body weight-should 
be borne in mind. However, the likelihood of inject}ons by accident 
of a gram or more of novocain in one-half per cent solution intrave- • 
nously must be considered remote owing to frequent changing of 
the position of the needle point. 

"(6) As it is impossible to know beforehand of the existence of 
:m idLosyncrasy the injection shonld always be very gradual and 
cautious. It is prudent to inject a few cubic centimeters of the 
customary one-half per cent solution and then wait for 10 or 15 
minutes for the development of toxic phenomena, which usually 
appear promptly in indh·iduals hal"ing the idiosyncrasy. 

"(7) NO\·ocain-adrenalin~ when injected subcutaneously in the 
usual proportions and amounts may be regarded as practically safe 
except in indi,;duals having the idiosyncrasy."-(E. H. H . o.) 

HoRSLEY, J . S. Reversal of the circulation in the lower extremity. Anu. Surg., 
March, 1916. 

The results of two experiments made by Carrel and Guthrie in 
1906 are quoted: "(a) The valves prevent, at first, the reversion of 
the circulation in the veins. ( b) After a short time the valves 
gradually give way, and the red blood flows through the veins as far 
as the capillaries. (c) Finally it passes· through the capillaries and 
the arteries are filled with dark bloocl Probably dark blood also 
returns from the capillaries toward the heart through some veins. 
(d) Practically complete reversal of the circulation is established 
about three hours after the operation." 

The author conducted a series of experiments on animals in 1914 
to determine whether the arterial blood when switched from artery 
to vein rea9ied the ultimate capillaries of the foot. This was done 
by uniting the cardiac end of the femoral artery to the distal end of 
the femoral vein. The animals were killed at different periods, 
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varying from a half hour to 46 days. Injections with a bismuth ' 
mixture were then made from a point just above the anastomosis. 
a roentgenogram taken, and then an injection made into the sys. 
tematic circulation through the carotid, fo\lowed by . another ! 

roentgenogram. 
The conclusions reached at that time by Horsley he has recently 

substantiated in a dog killed 69 days after operation. The bismuth 
was found to pass only to a poin• halfway between the knee and 
ankle, and large anastomotic branches carried it back to the iliac 
vein. That injected into the systemic circulation passed on down 
into the foot, showing an increase of the collateral circulation after 
the femoral artery had been united to the vein. 

The large valves in the veins are believed to first break down 
• quickly. The trterial blood then rushes into the smaller veins; 

the valves here requiring more force to be overcome do not gire ' 
way as readily. The experiments showed that the circulation went 
but little farther down the leg 69 days after operation, than it did 
in the first half hour. Collateral circulation quickly increases and 
large veins form which readily take care of the reversed blood. The 
communication between the artery and vein tends to close and was 
found to be very small after 69 days. 

The beneficial results that are obtained from the reversal of the 
circulation in threatened gangrene are clearly due to the fact that 
obstruction 1 of the venous circulation causes the arterial blood to 
remain in the tissues longer than it otherwise would. The same 
result can be obtained more accurately and with less danger by 
ligation of the femoral vein under local anesthetics. This pro
cedure has been carried out by von Oppel, Coenen, Lilienthal, and , 
others.-( F.. 11. 11. o.) 

. HYGIENE A1'D SANITATION. 

C. N. FIBKlll, Surgeon, and R. C. RA:<SOELL, Pnssed Assistant Surgeon, United States Navy. 

CANNON, w. B., CRILE, G. \V .• ERLANGER, J., HENDERSON, Y., and MELTZEB, s. J. 
Report of committee on the resuscitation from mine gases. Bur. Mines, Tech· 
nical Paper 77, 1914. 

CANNON, W. B., CBILE, G. W., HENDERSON, Y., MELTZER, S. J., SPITZIU., E. A.. 
CoNNELLY, A. E., THOMPSON, E., EGLIN, w. c. L., and \VEAVER, \V. D. Report 
of commission on resuscitation from electric shock. Nat. Elec. Light Assn., 
New York City. 

The first commission was appointed by the Bureau of Mines, the 
second by the National Electric Light Association ; both were made 
up of representative physiologists and engineers of the Uhited States 
and recommended by the American Medical Association. 
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(1) Simple <l8phy~tion.-It is pointed out that in electric shock 
the nervous control of the respiratory muscles may be temporarily 
!>aralyzed; the heart continues for a few moments to pump blood 
through the body, but the heart soon stops beating effectively, owing 
to the lack of oxygen supply, and the action dies of asphyxia. The 
same result follows in drowning, and likewise in sutfocation when 
carbon dioxid or methane or excess of nitrogen has replaceti the 
oxygen of the atmosphere. In such cases artificial respiration in 
which the lungs are at once adequately supplied with owinary air is 
sufficient treatment. 

(2) Oarbon,-mon<XCU poisoning.-The harmful effects of very small 
percentages of carbon monoxid are emphasized. Thus if air contain
ing only 0.1 per cent of CO be breathed continuously, it will, because 
of its great affinity, unite with about half the hemoglobin of the 
blood. If before death the subject be brought into an atmosphere 
fre~ from CO the combination between this gas and the hemoglobin 
begins to break up and the separation is more rapid if pure oxygen 
is breathed. In spite of the elimination of CO, in a large percentage 
of cases the subject does not recover. He may die during the next 
few days or weeks, or may continue to live with impaired sight or 
disturbed mentality. These effects, however, according to available 
endence, are in the main not due to a direct toxic action of CO but 
to deprivation of oxygen. It is of the utmost" importance in every 
case therefore to supply the cells with oxygen as soon as possible on 
the chance that the critical period has not been reached. If the 
victim is breathing at approximately the normal rate, oxygen may be 
given very simply by fastening to the face of the victim a mask sup
plied with straps to hold it in place, fitted with an outlet valve open
ing to the air and an inlet valve connected to a breathing bag which 
is kept provided with oxygen from a cylinder or generator. If the 
\·ictim is breathing slowly or irregularly or has ceased breathing 
he should be given the oxygen by a mechanical or manual method of 
artificial respiration. 

(3) Manual methodJJ of artificial respiration.-A critical examina
tion of the Sylvester and Shafer methods was made. The claims of 
Schafer are as follows: (1) Greater simplicity and ease of perform
ance; (2) absence of trouble from the tongue falling back and block
ing the air passages; (3) little danger of injuring the liver or break
ing the ribs if pressure be gradually, not roughly, applied; and (4) 
larger ventilation of the lungs. The last named was examined on 
l'onscious, healthy m~n and animals in a paralyzed state. The results 
indicated that so far as the amount of ventilation of the lungs is 
concerned the Schafer or prone pressure method, reinforced by exten
sion of the arms forward, is superior. This advantage, taken in con
junction with its greater simplicity and safety, has led the committee 
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to recommend the prone pressure method. Detailed directions for 
the proper technic of the method are given. 

( 4) Mechanical devices for (];rtificiaJ, respir(];tion.-Manual methods 
may be impracticable on account of trauma; the amount of lung l'en
tHation may be, in apneic subjects, close to .a dangerous minimum. 
For these reasons mechanical devices assuming more efficient respi
ratiofl. are desiraqle. The pulmotor and the Brat apparatus were 
examined; the lungmotor and salvator were not tested. The first 
two machinaii are alike in providing for inspiration by oxygen pres
eure and for expiration by suction. Elaborate experiments were 
made on curarized and anesthetized animals. The committee dis
t1pproved of both apparatus as unphysiological and not mechanically 
reliable, the principal reasons being that the automatic mechanism 
rnay be readily disturbed if the inspiratory blast meets any obstacle in 
t.he air passages; and that expiration is performed by suction. Nor
mal expiration is mainly accomplished by the elastic recoil of the dis· 
tended tissues. When air is sucked out the finer bronchioles and 
alveoli are liable to collapse and stick together so that the next 
inspiratory pressure which is barely sufficient to overcome the elas
ticity of the lung is not strong en8Ugh to overcome this addition:il 
resistance, so that serious damage may result. 

(5) The Meltzer apparatus.-The committee recommends the ap
paratus of Dr. Meltzer because of its certain action, its freedom from 
sucking in expiration, and its lightness, cheapness, and simplicity. 
It is fully described and illustrated.-(E. w. BROWN.) 

SEELHOBST. A contribution to the lly campaign. Milnchen. med. Wchnschr.. ! 

Feldlirztllche Bellnge, October 12, 1915. 

Several ingenious contrivances are described which have been 
installed in the large German field hospitals to combat the fly nui
sance. Every well-known method of extermination and prevention ' 
of breeding has failed to reduce materially their number, and the 

1 

lorment suffered by the helplessly wounded in the wards (aside 
from their danger as carriers of infection) calls for the most pains
taking efforts to keep hospitals free of this pest. Screening with 
netting is partially effective, but cuts off ventilation, and it bas 
been found that contrivances which set the air in motion are most 
effective. Large, what might be termed "flappers," made by co\·er-

1 

ing a light wooden frame with some cheap material, are suspended at 
intervals from the roof, and these are swung by means of ropes in 
,·arious ways. These have been particularly valuable in tent hos
pitals largely in use on the western front. Crude windmills, in
stalled above the roofs, work a horizontal screw which operates a 
big, light fan below; similarly wind fans have been installed in 
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windows, and apertures cut in the walls. These are worked by hand 
tlywheels. The author emphasizes the need of insi~ting, in a dis
ciplinary sense, on a strict compliance on the part of every indi
\idual with well-known measures of cutting off food supply -and 
breeding facilities of this most troublesome pest.-(P. J. WALDNER.) 

Hm1J1!1!K•NN, J. On protection against mosquitoe1. Mttnehen med. Wehnschr., 
Feldllrztllehe Bellage, October 12, 1915. 

• Experiments by the author with tincture of pyrethrum roseum 
proved that odor, as such, does not unfavorably affect mosquitoes, 
in fact ser'f'es to attract them. He cites some experimentation by 
Miihlens and Giemsa with anointing materials, and these likewise 
were ineffective. He believes that protection against mosquitoes 
depends upon an agent which "gums up" their respiratory organs; 
this is achieved not by a gas, but only by a fluid medium. The 
author states that excellent results are obtained by using a 2! per 
cent solution of green soap (or 1-f per cent soda soap) in soft water, 
combined with about 2 per cent of commercial formalin, used as a 
spray.-(P. J. WALDNER.) 

CoLDOBNE, W. J. •ecUcal guard. Jour. Roy. Nav. ·Med. Service, l, No. 4. 
October, 1915. 

The uncertainties with which the" medical guard" is surrounded 
in our own fleets justify a full reprint rather than an abstract of this 
contribution to the new medical journal of the British Navy: 

" The medical guard is a concession allowed by the Admiralty at 
the discretion of the senior naval officer of the fleet or squadron, 
and is not included in the King's Regulations. As very few- instruc
tions are laid down in local port orders, etc., with reference to this 
guard, I state below some details and what is the custom of the 
service with regard to it. 

"(1) The medical guard is detailed each day, in some cases for 
the week, by the senior naval officer's ship of the squatlron present. 
The medical officer of this ship is sometimes consulted, but not neces
sarily so, because, for convenience of boats, etc., the medical guard 
is generally given to the ship having the general guard duties. 

"(2} The ship having the medical guard flies a distinctive flag, and 
that ship must have a medical officer on board available at all times 
for calls to other ships of the squadron; this squadron generally con
sists of four ships in a seagoing squadron. In a dockyard or home 
port the medical guard is generally detailed for a certain group of 
ships, or even a district. 
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" ( 3) The medical officer of the guard must answer a.11 calls, 
whether they are to his own squadron or not. 

" ( 4) The medical guard is taken for 24 hours, generally from 9 
a. m. to 9 a. m. ' 

" ( 5) Ships coaling should not be given this guard if it can be 
avoided; if it is so given, and two medical officers are borne, both 
must remain on board until the coaling is finished. 

"(6) Ships should take the medical guard in rotation, regt.rdle.ss 
of the number of medical officers borne; i. e., with two ships present, 
one wilh one medical officer and the other with two, the ships take 
the guard day and day about. 

"(7) The guard is kept by the junior medical officer of the ship 
unless the senior medical officer wishes to do so by mutual arrange
ment with his junior. 

"(8) It is inadvisable to change the ship to which the medical 
guard has been given, if it can be avoided, after the signal has been 
made, as it upsets the rotation and interferes with the arrangement.& 
of the other medical officers of the squadron. If a change is really 
necessary it is better to ask another medical officer to take the guard 
for that day, in addition to his own for that week, and so avoid 
alteration of the rotation. 

"(9) Ships having this guard should have two sick-berth ratings 
on board, if the number borne will permit, as a rating may be r&

quired to take a case to the hospital or to take charge of a case in a 
small ship which has no sick-berth rating on board. 

"(10) When called to another ship, care should be taken to write 
full details of the case in the daybook, for the information of the 
medical officer of that ship on his return."-(c. N. r.) 

W ABNER, A. R. The result of closing the 1egregated vice district upoa tbe 
public health of Olevela:ad. Cleveland Med. Jour., xv, No. S, March, 1916. 

The superintendent of Lakeside Hospital, situated near the old 
segregated district, caused to be recorded the individual source of 
each case of syphilis in men who were willing to give the informa
tion, both eight months prior to and eight months succeeding the 
closure of the district. Tabulation is made as follows: 

SourC8!1. Before closing. 

8eg?8f!llted dJstrtot.. ........ ............. .. . . . . .. . . .. .. . 45-, f0.2 per cent. 
Street walkers.. • .. .. . • . . • . . .. . . . . . .. • • . . . . .. . . . .. . .. . . . 29 cases, 25. 9 per cent. 6 cases, 33.3 per 08ll1 
ClandestlneprostftuUon .................... .... .. . .... . IOOM811, 8.9percent. 2-,11.1 perceat. 
Accidental. ............... . .. . .. . .............. . ........ Hcas:es,12.4 percent.16 cues, 33.3peroaat. 
"Friends".................. .. .................. . ....... 11Cl8188, 9.8percent.

1
4 ca-, 22.lpert'elll. 

Marital . ............ .... ...................... . ......... 3C8589, 2.&percent. 
- - - -
112(+f) 99.8percent.

1
ts(+3b)98.9peremt. 
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The interrogation point represents an unknown number of unlisted 
cases. which failed to give full data, and aft.er closing there were 35 
unlisted cases. The addresses given were widely distributed through
out the city in both columns, so that proximity of dispensary to 
district could not have been an. appreciable factor. 

From the standpoint of public health, the closing of Cleveland's 
vice district was certainly wise.-(c. N. F.) 

RoUTSONG, R. C. Workshop ed1lcation in hygiene. Am. Jour. Pub. Health, vi, 
No. 2, February, 1916. 

From experience at the works of the National Cash Register Co.; 
Dayton, Ohio, Mr. Routsong outlines a comprehensive program for 
workshop education in hygiene. Prospective legislation sought by 
the Department of Labor which niight greatly increase the responsi
bilities of medical officers at naval industrial establishments renders 
a consideration of the topics of this paper most timely and justifies 
quotations at length. He emphasizes the importance of training 
men (evidently not necessarily medical practitioners) for this work, 
and that they should give their entire time to it in order to attain 
the " faith and enthusiasm" essential. Assuming that the values of 
good housing and factory construction and good housekeeping are 
appreciated, he seeks an orderly seheme . for teaching them " to be 
good housekeepers and good caretakers of their bodies." 

The author postulates five fundamentals, every one of which is 
essential: 

"(l) Suppression of infectious and contagious diseases, physical 
examination prior to employment, reexaminations, and consistent 
medical supervision. 

"(2) Personal hygiene in relation to occupational diseases. 
"(3) Personal hygiene in relation to disease,s not related to duties 

but resulting in lost time and decreased efficiency. 
"(4) Cooperation upon the part of employees to make the most 

of sanitary equipment and provisions made by the employer. 
"(5) Lastly, it is not going too far afield to discuss with the work

man the problems of home hygiene. These discussions should include 
food, its kind, preparation, and how it should be protected by the 
housewife and through community regulation; home sanitation, in
cluding such matters as cellars, heat, ventilation, and plumbing, 
sleeping arrangements, and the like. To neglect some of these things 
is to neglect one of the most important causes of physical inefficiency 
and breakdown, because the home life of the worker, together with 
his habits, do more to impair his efficiency than even the worst con
ditions in the average factory to-day. And, furthermore, the trend 
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of legislation seems to be toward sickness insurance for which the 
indemnity shall be paid jointly by employer, employee, and the State. 

"A whole-time factory inspector should study the sanitary needs 
of each shop. A survey should be made of all departments for in
dustrial health hazards, and the distribution of dispensary cases 
should be charted on a drawing o.f the plant. One or more whole
time physicians and visiting nurses will be required, the latter to 
conduct the practical home educational work with members of the 
employee's family and thereby cultivate' personal relationship which 
is so essential to the success of the [welfare] movement."' 

"Bulletins are most important," conveying but one idea at a time 
but telling the story simply and quickly. Plant publications [and 
local newspapers] should contain health hints based upon local find
ings, and brief descriptions of communicable diseases should be 
capable of clear understanding. The weekly pay envelope may be 
utilized for propaganda. The National Cash Register Co. last year 
gave three illustrated health lectures to all employees on company 
time; particular attention should be devoted to the inefficiency result-
ing from intemperance and venereal diseases. · 

Much stress is laid upon educating and assuring cooperation from 
all officials down to and including job foremen before appealing to 
the employees at large, who look to those " higher up " to set the 
example.-(c. N. F.) 

TROPICAL KEDICINE. 

E. R. STITT, Medical Director, United States Navy. 

BEISER, V. G. .Are there harmful and harmless hookworm infection•' Jour. 
Soc. Med., xvii, No. 1, February, 1916. 

The first part of the question is of course readily answered in the 
affirmative by general experience in this country and in tropical 
regions abroad, and by the author from reduction of otherwise irre
ducible mortality at Bilibid prison from 80 down to 12 per thousand 
per annum through eradication of hookworm. In many districts, 
of the Philippines, however, such as Las Pifias, Tay Tay, and Tugue· 
garao, when 25,000 persons were examined and showed 12 per oent 
infected (as compared with 60 per cent infected at Bili bid), sys
tematic treatment both for hookworm and other diseases found 
failed to make any impre~ion on the death rate. Apparently hook
worm infestation does not nece.55arily constitute a morbidity or mor
tality factor among large groups of people. 

"Hookworm work in the Philippines, except in Bilibid prison, 
nmong arrfring aliens, and patients in hospitals usually from other 
causes, has for the present been discontinued as a public-health 
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measure, because the money used in combating hookworm infection 
will produce greater results in other lines of endeavor." Further 
im·estigntion is urged and reports invited on this subject to be sent 
to the International Health Commission, Rockefeller Foundation, 
61 Broadway, New York, in order to serve as guide to the wise 
rxpenditure of public-health funds.-(c. N. FISKE.) 

Wrtcox, W. H. Beriberi, with special reference to prophylaxis and treatment. 
Lancet, London, Ma1·ch 11, 1916. 

This paper is based on a study of 50 cases in British troops in the 
~fediterranean area. The author calls attention to the fact that the 
diet given in hospitals on campaign for such diseases as dysentery, 
diarrhea, paratyphoid, etc., is deficient in antiberiberi vitamines. 

The cases observed were generally of the edematous type, starting 
in with weakness of the legs, shortness of breath, malaise and ano
ruia. Paresthesia was noted early. 

In discussing the cause of the condition he notes quite concisely 
the ,·itamine side of the question, as follows: 

··The antiberiberi vitamine is a nitrogenous substance. It is not 
a protein. It does not contain phosphorus. It is soluble in water 
and alcohol, or dilute acids. It is destroyed on heating to 130 C., 
but not at a temperature of 100 C., nor by dilute acids, though ster
ilization of foods undoubtedly destroys the vitamine. Tinned foods, 
owing to the heat employed in their sterilization, are almost entirely 
deficient in antiberiberi vitamine. This vitamine is more stable· than 
the antiscurvy vitamine. Thus the latter is destroyed by heating to 
temperatures below 100 C., e. g., about 70 C. Also drying of fresh 
Yegetables, or even the keeping of them for long periods, destroys 
the antiscorbutic vitamines. 

;, Yeast is a substance which is, perhaps, the richest in antiberiberi 
Yitamine. Egg-yolk, brain, liver, kidneys, sweetbread, oatmeal, hari
cot beans, peas, are all fairly rich in this vitamine. Milk and fresh 
meat contain only small amounts." 
· l'nder differential diagnosis he discusses the frequent association 
of scurvy with beriberi, especially in cases occurring on board ship 
or on campaign when there is difficulty in the supply of fresh food. 
Some of the Dardanelles cases showed scorbutic symptoms, as pur
pura. In differential diagnosis of scurvy we should look for the fol
lowing signs: "The purple, swollen gums with tendency to bleed. 
Purpuric patches on the skin. Anemia. ·Hemorrhage into the hard 
palate. Tenderness and swelling of bones due to subperiosteal hem
orrhage. This condition is most often evident in the tibias, and then 
there is a good deal of firm edema of the skin around the affected 
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bone. Indeed, swelling of the legs may be very marked, but thert> i
great local tenderness over the tibias and not in the calves. The 
above signs clearly distinguish scurvy from beriberi. In scurvy abo 
multiple neuritis is absent. The effect of .treatment often serves to 
distinguish the two diseases. Thus, while scurvy rapidly clears up 
if special antiscorbutic substances such as raw potatoes, lemons, fresh 
vegetables (uncooked) are given, beriberi requires a special dietary 
of a different nat.ure." 

In treatment of beriberi he particularly recommends yeasL "Two 
ounces of dried yeast, such as is supplied on campaign under the 
name of 'export yeast' should "be administered daily. This is con
veniently givep by pouring on the yeast a little boiling milk, stirring 
up into a thin cream, and then adding more warm milk and sugar 
so that a palatable food results. • • • 

" Articles of diet for beriberi cases~ arranged in order as regards 
their vitamine value: 
1. Yeast. 9. Haricot beans. 
2. Eggs (either raw or lightly cooked). 10. Katjang ldjoe beans. 
3. Brain. 11. Lentils. 
4. Liver. 12. Porridge. 
5. Sweetbread. 13. Brown bread. 
6. Kidneys. 14. Milk (fresh, If possible). 
7. Heart muscle. 15. Fish or meat. 
8. Peas. 16. Ordinary bread or biscuits. 

"Lemon juice or lime juice should also be given."-(E. R. s.) 

DEAN, H. R., and ADAMSON, R. S. A method for the preparation of a nontoxic 
dyaentecy vaccine. Brit. Med. Jour., April 29, 1916. 

The authors note the susceptibility of the rabbit to injections of 
the Shiga dy~ntery bacillus; injection of one-twentieth of a loopful 
of an emulsion of the organism, when killed by heat at 58 C. for 
one hour, invariably killing the rabbit in from five to seven days. 
They note that bacillary antigens are not killed by hypochlorous
acid solutions and experimented on rabbits with emulsions of Shiga 
dysentery bacilli, first killed by heat and then treated with an equal· 
volume of eusol for 24 hours. Such a measure enormously reduces 
or destroys the toxicity of the organism for rabbits. 

In ~onnection with the prophylaxis in man of this severe dysen· 
tery infection they suggest the following procedure: Prepare an 
emulsion containing 200 million bacilli per cubic centimeter. Heat 
for an hour at 58 or 60 c: Mix with an equal quantity of a 1 in 
500 solution of freshly prepared eusol in normal saline. Allow 
mixture to stand at room temperature for 24 hours. Inject subcuta
neously 1 c. c. of this mixture; 1 c. c. will contain 100 million bacilli 
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in a 1 in 1,000 dilution of eusol. The second dose might be given 10 
days later. Prepare an emulsion containing 800 million in 1 c. c. 
Heat for one hour at 58 or 60 C. Mix with an equal quantity of 
1 in 500 eusol. Allow to stand for 24 hours at room tempera~ure 
and inject 1 c. c. A third dose of 200 million or more of bacilli, 
sterilized with heat but without the addition of eusol, may possibly 
be nec~ry to complete the production of a satisfactory immunity. 

They state that as yet they have only made a limited number of 
trials of this vaccine on man. 
~OTE.-Eusol has been used with marked success by Lorrain, 

Smith, Ritchie, and others in the treatment of the toxemia and septi
cemia of wounds in war. Its preparation is as follows: Put 27 
grams chlorinated lime (bleaching powder) in a Winchester flask 
and cover with a liter of water. After thorough shaking add 27 
grams of boric acid. After shaking the mixture it should stand for 
a. few hours, and then be filtered through cotton wool. The clear 
solution is eusol. It must be kept in tightly closed bottles.-( E. R. s.) 

PATXOLOGY, BACTERIOLOGY, AND ABDUL PAJLASITOLOGY. 

C. S. BUTLER, Surgeon, and R. H. LANING, Passed Assistant Surgeon, United States Nny. 

BABCOCK, R. H. Autogenous vaccines in the treatment of bronchitis and asthma. 
I.ancet·Cllnlc, February 12, 1915. 

The author has obtained very good results in se,·eral cases of 
bronchitis and bronchial asthma where routine treament by expecto
rants~ etc., has failed. 

He used mixed vaccines composed of ,·arious organisms as they 
nre found in individual cases. The bacillus of Friedlander, Jf icro
corJcus catarrluilis, an influenza-like bacillus, Fere found in the cnses 
<Jf bronchitis usua11y, and in the asthma cases, the anaerobic fusiform 
baci11us. 

The laboratory work was carried out by Dr. E. C. Rosenow.
( G. F. CLARK.) 

Kou.an, J . A., WOODY, S. S., and MosHAGE, E. L. The practical value of the 
guinea-pig test tor the virulence of diphtheria bacilli. Am. Jour. Dis. Child., 
April, 1916. 

The writers report the results in a.series of 1,054 cases examined. 
They found animal inoculation to be of great value, especially in the 
eases of "carriers," as to the duration of quarantine, etc. 

The mefhod of yielding best results was the subcutaneous injec
tion of 250-300 gm. guinea-pigs with 4 c. c. of a suspension of diph· 
theria bacilli. Ten c. c. of normnl snit solution were used to wash 
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off a good 24-hour culture of diphtheria bacilli from 01te tube of 
Loeffier's serum-4 c. c. of the suspension being used for an injection. 
Local edema and evidences of toxemia were regarded as indicating 
virulence even though the animals did not succumb in four days. 

Granular and barred types of bacilli were found virulent in about 
70 per cent of cultures; long, solid bacilli in about 42 per cent. Cul
tures ·of short. solid bacilli were found uniformly to possess no 
virulence.-(G. F. CLARK.) 

Z1NGHER, A. Jlethods of using diphtheria toxin in the Schick test and of con
trolling the reaction. Am. Jour. Dis. Child., April, 1916. 

The author finds it desirable, in view of the great importance of 
the Schick test, to say a few words in regard to the toxin used in 
the teSt, the control, the technic, and, finally, about the interpretation 
of results. 

As toxin rapidly (up to about one year) changes to toxoid it is 
imperative to have a properly ripened product. It is necessary to 
take steps to prevent deterioration even of this, and this is accom
plished by refrigeration and darkness. The m. 1. d. must be accu
rately defined, and one-fiftieth of this is given with a proper 
syringe intracutnneously. A description of how to standardize and 
dilute the toxin, how to prepare the control, and how to perform 
and interpret the test is given. Positive, negative, pseudo, and 
combined reactions are recognized. 

The importance of the test is indicated by the fact that of 1,000 
children admitted to the Willard Parker Hospital who gave nega
tive reactions, not one developed diphtheria during their stay, 
though from 15-20 per cent showed the presence of virulent LoefBer 
bacilli in throat cultures while there. In the author's table 17-32 
per cent of normal children between the ages from 2 to 16 gave posi-
tive results. • 

For more details, reference should be made to the original paper, 
the conclusions of which are: 

1. The great practical value connected with the Schick test makes 
it desirable that the results obtained with it should be reliable. 

2. The accuracy of the results will depend not only on the toxin, 
but also the care with which the test is made, and on the interpreta
tion of the reaction. 

3. The undiluted toxin is available in bulk or in capillary tubes. 
It should be well ripened and 1\lways kept very cold and in a dark 
place. 

4. The positiYe reaction should be considered as indicating a lack 
of immunity, unless the pseudo-reaction can be eliminated by a 
control test. The negative reaction is a definite sign of immunity. 
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5. It is important to remember that, in using diphtheria toxin in 
the Schick test, we are dealing with an accurate quantitative reaction, 
and handling carefully measured amounts of . an active agent, that 
has a tendency to deteriorate, even in bulk, if it is not properly pro
tected from light and exposure, and kept in a very cool place. 

6. The results with the test obtained in 2,700 normal children, 
show that from 17 to 82 per cent, between the ages of 2 and 16 
years, give a positive reaction and are probably susceptible"to diph
theria.- ( c. s. B.) 

--, 
llcCLUBE, C. W., nnd LoTr, E. G. B.esults with cholesteriniaed anUgena in non

ayphilitic sera. Am. Jour. l\led. Sc., l\fay, 1916. 

I,n view of the differing opinions of authorities as to the value 
of cholest.erinized antigens in the Wassermann reaction the authors 
have compared the results of alcoholic extracts plain and the same 
cholesterinized upon the same series of 658 sera. Negative cases were 
used generally, only enough positive sera being used to show the 
value of the experimental antigen. 

Technical and diagnostic errors were carefully guarded against 
throughout and the conclusions drawn that results obtained with 
cholesterinized antigens must be slightly guarded, and that choles
terin additions in the amounts employed by the authors render alco
holic extracts more sensitive but somewhat less specific and therefore 
of questionable value in the diagnosis of syphilis.-(c. s. B.) 

LEvY, R. L., and RowNTREE, L. G. On the toxicity of various commercial 
preparations of emetin 1l7drochlorid. Arch. Int. Med., March 15, 1916. 

In view of the more extended use of emetin in oral and intestinai 
amebiases a more exact knowledge of the toxicity of the commercial 
preparations is desirable. Two human cases of the toxic effect of 
emetin, one of which was fatal, are recounted, and an extended series 
of experiments upon animals gh·en. Dogs, cats, and rabbits were 
used in the study of five commercial preparations of the drug, which 
were studied with a view to the following points: (1) Toxicity. (2) 
effects on the circulation and respiration, (8) pathological changes. 
(4) effect on the coagulation of blood. (5) effect on renal function 
and the development of acidosis. 

A summary of previous experimental work with emetin and of the 
ill effects of its clinical use are given. 

The authors offer the following suggestions with regard to a ra
tional emetin therapy: 

1. The administration of emetin hydrochlorid is not to be regarded 
as a harmless procedure. Even in therapeutic doses ill effects may 
follow its use. 
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2. Individualization by close clinical observation is essential both 
for the success and safety of the treatment. Patients may differ 
markedly in their susceptibility to the drug, and the various com
mercial preparations vary widely in toxicity. These points are strik
ingly demonstrated by the toxicity experiments herein reported. 

8. The treatment should be given in courses, at intervals of several 
days or a week. The subcutaneous route is the one of choice. Indi
vidual dosage and the duration of each course must be determined 
by the exigencies of the case. One-third grain three times a day 
for a week or 10 days is usua1ly a safe dosage in amebic infections. 
It is rarely necessary to give more than li grains daily. In the 
treatment of pyorrhea, Dass and Johns advocate one-half grain daily 
for from three to six days, and maintain that no case need have 1J10re 
than six days' treatment. Under ordinary circumstances this seems 
well within the margin of safety. It must be borne in mind, how
ever, that the administration of even relatively small doses over a 
long period may prove harmful. 

4. The large dosage advocated by Baermann and Heinemann is 
unnecessary and dangerous. 

5. Intra venous injections should be employed only in extreme 
cases. If this mode of administration seems imperative, small doses, 
well diluted (one-half grain in 100 c. c. salt solutien) should be 
slowly given, and the blood pressure should be carefully observed 
.during the injection.-(c. s. o.) 

KOLMEB, J. A., and SMITH, A. J. Baoterioidal and protozoaoidal aoUT1t7 of 
• emetin h7drochlor1d in vitro. Bactericidal and protozoaoidal act1Tit7 of 

emetln h7drochlorid in vivo. Jour. Infect. Dis., !\larch, 1916. 

The conclusions which the authors reach in these two articles are 
as follows: 

" Emetin hydrochlorid possesses bactericidal properties, but pro· 
longed contact with bacteria is required before this action becomes 
apparent. A 5 per cent solution of emetin failed to kill B. typhoaws 
in 15 minutes, but with a special technic, in which the drug remains 
in contact with the test microorganisms, emetin proved about equal 
to, or even on occasion five times more antiseptic and germicidal 
than corresponding dilutions of pure phenol. 

"The bactericidal activity of emetin is more apparent in fluid than 
it is in solid culture media. 

" In an emulsion of pus and various bacteria from pyorrhea al
veolaris a 2 per cent solution of emetin required 45 minutes to effect 
sterilization, whereas a corresponding dilution of phenol proved ger
micidal in 5 minutes or less; a 0.5 per cent solution of emetin required 
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H hours, and a <·on·esponding dilution of phenol, 45 minutes to 
sterilize the emulsion. 

" Emetin hydrochlorid possesses trypanocidal properties in vitro, 
but this action is probably less vigorous than is its amebacidal 
action. 

"Emetin is highly amebacidal, producing a marked structural 
change in Eri.da-meba gingivaJ,i~ when applied in direct contact, even 
in high dilution. 

" Emetin hydrochlorid probably exerts some bactericidal action 
when applied locally in the treatment of pyorrhea alveolaris; but 
its bactericidal activity must be entirely secondary in importance 
to its amebacidal action, in view of the beneficial results and the 
disappearance of amebas following the hypodermatic use of the drug 
in the treatment of pyorrhea alveolaris and amebic dysentery when 
the drug is highly diluted in the body fluids. 

''In ,·iew. however. of the propable bactericidal value of emetin 
when applil•d lo<·nlly it would appt•nr that the logical treatment of 
fl.rorrhea aheolnris sho11l1l consist primarily in its local applica
tion l'ombined with hypoclen11atic adminil>trntion, especially in 
~·n·rP infections 01· in tho~ accompanied hy systemic complications." 

The conclusions reached in the in dvo experiments are as follows: 
"Emetin hydrochlorid a1lministered intravenously to rabbits in 

1loses \'llrying from O.Ofi;J gm. to 0.!>2 gm. (1 to. 8 grains) per 132 
pounds of body weight exerted slight or no antiseptic or germicidal 
influenf'e on a Yir11lent culture of Staphylococcus am·eus; abscesses 
1lerelopNl in the intemal organs of'the majority of the experimental 
animnls. 

"Ernetin hydt·o<'hlorid a<lministerPd intrapcritonPally to mice in 
•loses rnrying from 0.065 to 0.52 gm. and 0.!>75 gm. (1 to 8 and 15 
:..rrain~) per 132 pounds of body weight exerted no appreciable iu
hihitory or germicidal action on anthrax an<l tetanus bacilli. 

"Emetin hydrochlorid administered intra wnously to whit1i ruts. 
infected :H hours prHiously h,v intraperitoneal injection with T. 
('1111ipr:;rd11m and T. lewi~. in dost'S Yar,ving from 0.065 to 0.78 gm. 
(I 'to 12 gmins) per 132 poun<ls of bo<ly weight, appeared to exert 
a slight trypanocidal influem·p, which wns most apparent in thr <'X

periments on T. equipadum. 
"Emetin hydrochlorid is highly an<l specifically amehacidal in 

1iro. and its curatirn effects in nmebic infections is to be attributed 
prnC"ticall,v solely to this action. While the drug has slight bncteri
('i<lal powers in ,·itro under the conditions of prolonged contact 
with microorganisms. and while this germicidal action may enhaneP 
the mine of emetin in the treatment of nmebic infections by lo('al 
application, in the light of our experiments this bactericidal action 
is not in evidence in vivo. 

43310-16--11 
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"These observations constitute additional evidence of the actiw 
role played by Endameba gingii·oJ,u Gros in the pathogenesis of 
pyorrhea alveolaris; improvement or cure of this disease with emetin 
by subcutaneous injection is to be attributed solely to its amebacidal 
action. In the treatment with local applications of the drug tlli
beneficial results are to be ascribed in most part to this same in· 
fluence, although here there is reason to believe that the benefidal 
effects are, to some degree at least~ due to a coincidl'nt bactericidal 
influence on the part of the drug."-(R. H . r..) 

J..ow, G. C. Two chronic amebic dysentery carrien treated by emettn, with 
some remarks on the treatn1ent of Lamblla, Blastocystis, and E. coll Wectiom. 
Jour. Trop. Med., February 1, 1916. 

The author gives the results in the treutment of two cases infected 
with Endameba histolytica, LambUa intestinaJJ,s, and BlastoCIJ,ti~ 

hom.inu. The treatment wns carefully controlled~ with frequent stool 
examinations by well-recognized authorities. One-grain doses of 
emetin once daily were given for the endamebic infection, and beta· 
naphthol in 9 and 20 grain doses and methylene blue in 3 grain 
doses t. i. d. were tried for the lamblin und blastocystis infections. 

"The behavior of the two cases to emetin is thus very interesting. 
In the first the drug caused a rapid disappearance of the cysts, with 
no return for over seven months, while in the second it seemed to hafe 
little or no influence upon them ·at first. There was, however, it is 
true~ some slight reduction in the numbers, but no complete disap- , 
penrance until toward the end of the course. \Vhy the first case 
should have succeeded so quickly while the other resisted so strongly 
is not easy to explain, but it shows that one must persist with the 
drug in large doses. In such cases one-third or one-sixth grain doses i 

would probably have had no effect at all . It is too early to say 
whether the disappearance of the cysts in Mr. S.'s case is a perma· , 
nent one or not; examinations over long periods alone will show 
this. In some cases other observers have noted that cysts hare 
reappeared after fair courses of emetin, so the infection is manifestly 
a very difficult one to get rid of entirely. Still, with one definite 
success nnd another apparently so, it is clearly one's duty to gil·e n 
proper course of emetin in all such cnses, the results being carefully 1 

controlled by microscopical examinations of the stools.'' 
There was not much success with the use of beta-naphthol in the 

treatment of lamblia and blastocystis. Methylene blue acted well 
against la~blia, but had to be discontjnued on account of poisoning 
symptoms.-(n. H. L.) 
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CHEJIISTRY A1'D PHARJIACY. 

E. W. Baows, Passed Asfllstant Surgeon, and O. 0 . Rl'OE, Chief Pharmacist, United Stntea 
Navy. 

HOWLAND, J .. nnd MAIUUOTT, W. M. A dtsousdon of acidosis, with special refer
ence to that occurring in diseases of children. Bull. Johns Hopkins Ilosp., 
March, 1916. 

In this article the authors bring out several points of interest. 
They liken acetonuria to fever; stating that acetone appears in the 
urine of children with infectious diseases with much the same regu
larity that fever does. As hyperpyrexiu may de,·elop and in itself be 
dangerous or fatal, so a production ·of acetone bodies may in itself 
de~rmine a fatal outcome. The quantitative difference between the 
mere presence of the acetone bodies and their production in amount 
sufficient to threaten life is an enormous one. Certain forms of diet 
will canse the production of se\'em! grams of betu-oxybutyric acid in 
24 hours. 

The mechanism for the regulation of the reaction of body fluids is 
<li~usse<l. They state that the constittwnts of the blood so fur as 
the regulation of the reaction is concerned are: (a) Sodium bicarbo
nate, occuring both in the plasma and in the cells; ( b) the acid and 
fllkaline phosphates of sodium and potassium, found almost entirely 
within the red blood cells; and ( c) the proteins. The body pos
r.e~s a further means of defense in that it is able to neutralize acid 
hy the production of ammonia. This is formed at the expense of 
urea. a neutral substance and represents a clear gain of alkali to the 
hody. 

They go on to state that from the foregoing it is plain that it is 
difficult to set a limit and say when acidosis is present, that it is even 
more difficult than to say when fewr is present, hecnnse we recognize 
acidosis largely by the exhibition of increased activity in those de
fenses that are constantly in operation. The means by which it is 
recognized are various. The examination of the urine or the blood 
for the presence of abnormal acids is one. These abnormal acids 
when found are evidences of an alteration in the ordinary metabolism, 
but their mere presence does not indicate that acidosis is present, for 
they may be compensated for by the various means enumerated. 

Another method is the determination of the amount of ammonia 
l>Xcreted in the urine and its relation to the total nitrogen output. 
This, however, can not be taken as conclusive evidence. Still another 
method is to determine by other means than by mere observation the 
evidences of increased pulmonary ventilation. This may be done by 
spirometer measurements or by the determination of the carbon 
d!oxid percentage of the alveolar air. The carbon dioxid percentage, 
or more correctly, ten~on of t~e blood and of the alveolar air is the 
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~a111e. The tension is diminished in acidosis. Another method is 
that of rnn Slyke to determine the hicarbonate content in the plasma 
by the amount of carbon dioxid given off when acid is added. Still 
11nother method is that of Sellnrds of determining the amount of 
bicnrhonate depletion of the blood by ascertaining how much sodium 
bicarbonate by mouth is 1·equired to render the urine alkaline. 

The abm·e are only n few of the points taken up in this article.
( R.H. L.) 

1'11.LM.\:->s. J., amt Mil.llNEH, H. Testing distilled water as regards its suitabWtJ 
for the preparation of salvarsan solutions. Ztl<chr. f. anal. Chem .. 1915. 28. ! 

469-494. 

The 'distilled water used for preparing salvarsan solutions for 
injections should be free from large numbers of bacteria, soluble 
constituents of glass, and heavy metals. The presence of a large 
number of bacteria in the water is usually indicated by a high oxygen 
absorption (from permanganate) and the presence of ammonia and 
the nitrous ncid, and estimation of these will form evidence of the 
suitability of the water, apart from an actual bacteriological analysi& 
One hundred c. c. of the water when boiled with N/100 permanganate 
solution in the presence of dilute sulphuric acid should not reduce 
more than 0.2 c. c. of the permanganate solution; ammonia and ' 
nitrous acid should not be present. Provided that the distilled 
wnter is not contaminated by tap water, as is shown by the absence 
of chlorin, nitric acid, and calcium, the presence of soluble con· 
stituents of glass is indicated by the appearance of a red coloration 
where the boiled water is treated with a few drops of rosolic-acid 
solution. The presence of traces of iron in the water is not of im
portance; tin is not dissolved by distilled water, but tests should be 
applied for the detection of lend, copper, nickel, and zinc.-(E. w. B.) 

BMl1, W., and FREAK, G. A. Improved hemin teat for blood. Bioehem. Jour. 
1915. 9, 161-170. 

The following test is very sensitive, even with bloodstains 12 
years old, and with blood heated at 110 C. or mixed with earth or 
iron rust. A small quantity of the suspected material is placed in a 
tube, a few millimeters in diameter and about 35 mm. in length. A 
few d1·ops of acetic acid containing from 0.01 to 0.1 per cent of sodium 
<'hlorid are added, and a very fine cotton thread is inserted in the 
tube, so that its upper end is near the top of the tube and the lower 
entl reaches to the hottom of the liquid. The thread should be in 
C'ontnct with the side of the tube, to which it readily adheres when 
moistened with n drop of the liquid. The tube is then placed in a 
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\'ertical position and hemin crystals usually appear near the top of 
the thread within about one hour; they gradually increase in size, 
and, after some hours can be seen with a good hand lens. There is 
no advantage in substituting other salts for the sodium chiorid, and 
even the latter is not nece~ry when dealing with unwashed blood
stains.-(E. W. B.) 

('BAKER, W. Cause and slgnUlcance of an abnormal reaction obtained In testing 
11J'fne for sugar with l'ehllng's solution. Blo«l11>m . • Tour., 191!5, 9, 71-77. 

A sample of urine, containing about 1.5 per cent of dextrose, 
yielded a scarlet transparent solution when heated to boiling and 
then mixed with an equal volume of hot, diluted Fehling's solution. 
After some time the mixture darkened and deposited a black pre
cipitate of extremely finely divided metallic copper. This reduction 
of cupric salts to metallic copper can be brought about by concen
trated aqueous solutions of reducing sugars, prodded that the latter 
are present in excess of the amount necessary to reduce all the cup1·ic 
salt. It takes place even mo1·e readily when the reducing sugar is 
present in a . urine of normal concentration as regards the usual 
urinary constituents and is facilitated· by the fact that some of the 
constituents ( creatinin) of normal urine are capable of holding 
cuprous oxid in solution. The reaction, when it takes place, indicates 
marked glycosnria unaccompanied by polyuria and not typical dia
betes mellitus.-(!l. w. B.) 

CuMn, W. lfew teat for reducing sugars in urine. Blocht>m .• Tour., 1915, 9, 
' li">6-160. 

The test depends upon the reduction of mercuric oxid in slightly 
alkaline solution to metallic mercury. The degree of alkalinity is 
important, as the test becomes more sensitive but less specific the 
greater the alkalinity. The reagent is prepared by dissolving 0.4 gm. 
of mercuric oxid and 6 gm. of potassium iodid in 100 c. c. of water, 
and adjusting the alkalinity of the solution by the addition of N/10 
alkali or acid solution, until 10 c.c. of the reagent require exactly 2.5 
c. c. N/10 acid for neutralization, using phenolphthalein as the in
dicator. To apply the test 3 c. c. of the reagent are heated in a test 
tube to boiling, 0.3 c. c. of the urine is added, and the mixture again 
boiled and, after the lapse of 30 seconds, acidified with acetic acid. 
The latter dissolves precipitated phosphates, which obscm·e the reac
tion. Normal urine containing the usual quantity (0.1 to 0.2 per 
cent) of dextrose yields a very slight turbidity; when the sugar con
tent increases to 0.5 per cent a distinct turbidity is produced. If the 
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alkalinity of the reagent is increased beyond the degree stated aboH·, 
the normal quantity of sugar in urine then interferes by producing a 
turbidity; ,·ery strongly alkaline mercuric-oxid so)Jitions are also 
reduced by such substances as creatinin and even by glycerol.
( E.W. B.) 

Faoi,;T, W. D. lLapid method of counUac baoteria in milk. Scleuce. New York, 
1915, 42, No. 1077. 

About 0.1 c.c. of the milk is mixed with standard agar and spread 
over a definite area on a sterile glass slide, which (as soon as the 
agar is set) is incubated for six hours under conditions which pre
vent evaporation. It is then dried, stained, decolorized, a.nd cleared, 
and the colonies counted under the microscope. The results thus ob
tn ined do not show greater variations than those given by standard 
methods. In the case of recently pasteurized milks a longer incu
hnting period (e.g., eight hours) may be necessary.-(E. w. n.) 

l:t'1u:uum·K, H. C. Estimation of carbon dloxid in air b7 Haldane'• apparatus. 
.Tour. Roe. Ch~m. Ind., 1916, 35, 96-99. 

For the estimation of small quantities of carbon dioxid in air 
Haldane's apparatus is the most convenient, and in skilled hands it 
gives sufficiently accurate results. The carbon dioxid of the air sam
ple is absorbed by caustic potash and the consequent diminution in 
volume, measured on a graduated scale, gives a direct reading of the 
quantity of carbon dioxid in 10,000 parts of air. The author employs 
a potash solution of 10 per cent strength, colored with methyl orange. 
The apparatus is fully described and illustrated, and complete details . 
are given for its correct manipulation. A more definite reading may 
be obtained by placing a sheet of black material behind the tubes on 
which the adjustment marks are situated. Instead of agitating the 
water jacket by blowing air through the water by mouth a rubber 
bulb is preferably supplied for the purpose. Thin pipe cleaners, 
which can pass right through the stopcocks, serve admirably for 
dislodging dirt from the glass tnhes and air burette, which must 
be perfectly clean. The simplest operation is when the air to be 
nnnl~·zed can be tnken directly into the instrument. For analysis 
at a distance small sumple bottles of special pattern a1·e required. 
The method of collecting the sumples and discharging the contents 
of the bottles into the Haldane upparatus, with the assistance of a 
mercury bath, is described. Certain modifications have been intro
duced in the details of the apparatus. notably a device for extending 
the range of the instrument designed to register up to 100 parts of 
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CO: per 10,000, so that it can be used to read up to 500 parts per 
10,000 by the temporary attachment of a special scale. Another 
adjunct described relates to a counterbalanced device to reduce the 
physical effort in raising and lowering the mercury reserrnir of the 
apparatus when se\·eral analyses have to be performed. Stops are 
also provided which render it impossible for the mercury to run over 
into the potash vessel and vice versa.-(E. w. a.) 

EYE, EA:&, IIOSB, AND THROAT. 

E. J. Oaow, Surgeon, and G. 8 . TalBLll, Passed Aul11tant Surgeon, United States Nav1. 

Srnt:RF.R. A. Researches upon the requisite visual acuity and refraction of 
Infantry. Ztschr. f. Augenhellk .. Septemher, 1911. 

This paper first considers the regulations of the various European 
states regarding vision in the armies. The usual minimum corrected 
vision appears to be about 6/12 in one eye, which in some cases may 
be either eye, but in Switzerland must be the right. The English 
regulations are not mentioned, but we believe that 6/24 uncorrected 
vision is accepted and that glasses are not worn. All continental 
armies permit the use of spectacles, but the regulations are stricter 
with regard to cylinders, because such spectacles are difficult to 
replace when broken. 

The author finds. as the result of certain experiments he made, 
that no acuity under 0.1 is of much value at the 0distanres at which 
modern battles are fought. But as these experiments were made 
with individuals rendered artificially myopic with lenses, they have 
little value. A myope of 2.5 D., with an uncorrected acuity of 6/60 
only, is hardly handicapped at all in his perception of the nature of 
a countryside, a matter on which we speak from personal experience. 
One with 6/ 12 vision would be perfectly capable of most of the 
duties of a soldier. An artificial myope of 2.5 D. would he in 11 

very different position. 
°The astonishing fact is noted that soldiers who wear spectacles 

shoot better than those who do not in the proportion of 64 to 61.2. 
This is due to their superior intelligence. Scherer suggests that, on 
1\ campaign, spectacles consisting of a disk perforated with hofog 
should be carried by the soldiers to replace broken spectacles. Such 
an apparatus gives good acuity and is not clouded by rain nor e11sily 
broken. 

Visual acuity has lln important relation to the quality of marks
manship, but many men of poor vision shoot well at a target.
(& J, G.) 
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HAWLEY, C. W. Autointoldcation and eye diseases. Ophthalmology, July, 1914. 

The author believes strongly that autointoxication explains many 
cases,of eye strain and eye disease for which it is difficult to assign 
a cause. The evidences of autointoxication on which he bases a 
diagnosis are chiefly the urinary reactions for indican, skatol, etc., 
and for ex~ive acidity. He quotes cases of eye strain, iritis, and 
cyclitis, in which attention to diet and flushing out of the lower bowel 
have produced favorable results.-(E. J. o.) 

DUEL, A. B. Orientation and equilibration. New York Med. Jour., dli, No. 13. 

Purkinje, while discovering some of the laws governing rotation, 
attributed the phenomena to stimulation of structures outside the 
labyrinth, but Flourens, experimenting with the' labyrinths of 
pigeons, demonstrated that the semicircular canals were connected 
with movements of the head. 

In 1870 Ewald discovered that extirpation of the labyrinth in 
pigeons caused muscular weakness and uncertainty of movement and 
completely abolished the power of flight. Later experiments con· 
firmed these early investigations and have proved further that the 
vestibular apparatus is a special sense organ, solely concerned with 
orientation and equilibration, and that its physiological connection 
with the auditory apparatus is overshadowed by its connection with 
the sight, the muscle-joint (kinesthetic), and the sense of touch. 

Position is determined by va'rious devices, simple tentacles in the 
lowest form of life, then calcareous particles suspended and acted 
upon by gravity, then a specially formed cavity filled with fluid in 
which is suspended the otolith. As development progresses this 
mechanism is duplicated; in organisms requiring movement in cir· 
cles or cut·ves there is a system of canals arranged in curves or 
segments of a circle, and occupying positions at right angles to each 
other. 

In tlw highest orders othe1· special senses enter into the determina· 
tion of position an<l equilibrium-the eyes, the muscle-joint sense. 
and the tactile sense. 

The con<'eption of position is the .-esult of the perfect cooperation 
of these senses, but the ,·estibular apparatus is the most essential 
fnctcr. The dogfish when deprived of his vestibular apparatus at
tempts to swim, but is indifferent as to his position, whether on bis 
bnck. side. 01· belly; a pigeon <lepri rnd of its vestibular apparatus 
leuns to wnlk and hop, but not to fly; a dog depriwd of his labyrinth 
.-egains the power to walk. run, und jump, but sinks if placed in a 
tnnk of water, while normally he swims when thrown in wawr owr 
his head. 
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In the human subject the compensating fact-0rs are more impor
tant, and after destruction of a vestibular apparatus the individual 
later regains the ability to perform ordinary acts easily. But per
fect orientation requires angulation. Impressions must come from 
two different vestibular apparatus at the same time, and it can be 
shown that he can not perform the more difficult acts of equilibration. 

The optical illusion experienced while sitting in a train in a sta
tion, that the train is moving when actually a train on another track 
is moving out or in is familiar to all. This optical illusion can be cor
rected by a normal individual, either by looking at an upright por
tion of his own car that is not moving or by closing the eyes. When 
the eyes are closed the illusion is corrected by the special sense orgnn, 
the labyrinth. A congenital deaf-mute (i. e., one having no static 
labyrinth) having this illusion would have to correct it by the sense 
of sight. 

An aviator who had no static labyrinth .and who might guide his 
aeroplane with perfect precision whiie he still had objects on earth 
in ,·iew might suddenly lose -all knowledge of position if he were 
enveloped in a dond.-(o.B.T.) 

RosERTs, S. E. Deafneaa due to 1yphtli1. .Tour. Missouri Med. Assn., xiii, No. 4. 

Paracutic deafness is that form in which the patient is able to hear 
ordinary conversation best when in a noisy place. This form of deaf
ness comes on gradually, is bilateral, and usually more pronounced 
in one ear than the other. The functional tests and history do not 
vary greatly from the so-called chronic catarrhal middle-ear deaf
ness, and this series is analogous to otosclerosis. 

Paracutic deafness usually begins between the age.s of 15 and 30; 
comes on gradually, and the patient complains of a high-pitched 
tinnitus. In this series of cases, 80 to 85 per cent are syphilitic, 
nearly all congenital. 

The diagnostic points are: ( 1) History of gradual loss of hearing 
with paraeusis, and without suppuration; (2) negative or relatively 
negative Gelle; (3) positive Wassermann and gold chlorid from the 
spinal fluid. The pathology of this condition is believed to be a 
syphilitic periostitis or ostitis in the capsule of the labyrinth.
( o. B. T.) 

ScBBPPEORELL, W. Ba7-fever: Its cauae and prevention. Jour. Am. Med. Assn., 
lxvl, No. 10. 

Hay-fever probubly affects 1 per cent of the population of the 
United States, and is far more prevalent here than in Europe. 

The autumnal type is more common in the United States! while 
the spring type prevails in Europe. 
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DiagTW8tJJ.-The beginning of the _attacks are coincident with the 
pollination pel'iod of certain plants, and in doubtful cases the 
staminate flowers of the suspected plant should be placed in a small 
sterile gauze bag and this gently snuffed by the patient. In sus
ceptible patients a reaction quickly follows. The danger of this 
procedure is the de,·elopment in an acute form of a latent pollinosi.s. 

Etwlogy . ....:...The plants most frequently producing hay-fever are 
the common and giant ragweed, and these may be taken as a type 
of wind-borne pollen plants. 

T·reatment.-Pollantin, gradual immunization with the specific 
pollen inhalation, serum, and vaccine therapy, have all been used, 
but with generally unsatisfactory or merely temporarily successful 
results. The removal of patients from pollens by sea voyages, etc., 
is effecfo·e, but is not available to the majority of patients. Opera· 
tions for nasal obstructions, unless indicated for other reasons~ haw 
been successful in comparatively few cases. 
Prevention~-The eradication of the hay-fever producing weeds 

will produce direct results, as was shown in New Orleans in Sep
tember, 1915, when a storm destroyed practically all the leaves and 
flowers of the giant ragweed. As a result of this and the efl'orts of 
the Hay-Fever Prevention Association, fall hay-fever practically 
disappeared from New Orleans several weeks earlier than the usual 
time.-(o. e. T.) 

DUPUY, H. A study of Ive hundred tonsil enuoleattona with the Beck-Pierce 
tonsllleotome. South. Med. Jour., Ix, No. 5, May, 1916. 

Technic.-First lifting the tonsil upward into the supratoosillar 
region, push the tonsil through the ring. Keeping the index finger 
on the inverted tonsil, the wire loop is slowly drawn. Grasp the 
tonsil with a tenaculum. The tonsil is then gradually squee7.ed out 
of its bed, and only a thin layer of the capsule adheres to the tonsil. 

Hemorrhage was notably le$ than with any other method and the 
reaction following operation less than in any other method except the 
Slnder. 

Advantages claimed for this operation-the Sluder modification 
with the Beck-Pierce tonsillectome-are: Enucleation is quickly per· 
formed with simple instruments, and if the loop is drawn through 
slowly hemorrhage is markedly reduced. The ideal method should 
leave some of the so-called lining in the fossa and should not produce 
extensive reaction with consequent production of cicatricial tissne.
(o. B. T.) 
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8A1'ITATIOB OP AXEltIC.All' SAKOA.' 

87 E. 0. Puu:a, Burgeon, United States NatT. 

The rat problem here is a difficult one, since the entire island, all 
plantations, and the bush harbor innumerable rats. Their trapping 
is not easy, since the nath·e food products, coconuts, etc., fur
nish abundant food for the pests, and they will not be attracted 
by the ordinary baits. Their arboreal habit\ also increase the dif
ficulty. The island gornrnrnent now offers a bounty of 2! cents each 
for rats. This has yielded only fuir results in Tutuila, some 164 rats 
having been destroyed in the month of December. In Manna, how
ever, the results have · been splendid; 19,8a4 rats were destroyed 
during December, 1915. These rats were all caught without the 
aid of a single white man's rat trap. Native devices, in the form of 
snares made with coconut fiber, alone were used. The rnlue of this 
rat extermination in Manna is obvious, since, in view of the recent 
famine there and the present vital necessity of preserving all food 
products, the destruction of rats is imperntiw. The results of the 
rat campaign in Manna will be published in Tutuila, 1tnd the native~ 
and others enjoined to at least rirnl their neighbors. In addition to 
the bounty offered, the protection of owls as a natural rat enemy 
has been urged. The 8amoan heliews that the owl's only function 
is to destroy chickens; he therefore delights in killing them. It ha~ 
been explained to the natives that the owl will kill 20 rats to 1 
chicken. I believe no.w the owl is regarded in a more .favorahle 
light and his importance aR a rat enemy realized. 

As to the estimation of the rat population of these islands, all rules 
applicable elsewhere fail. Throughout the civilized world the well
proved standard of one rat to each human being is everywhere 
accepted as most reliable. The three islands of the Manua group, 
with their population of 2,000 souls, have yielded in one month a 
catch of nearly 20,000 rats. The futility of applying the standard 
used elsewhere is obvious. From our knowledge gained in the rat 
campaign as thus far carried out an estimate of, say, 30 rats to each 
human being is reasonable. The campaign will be vigorously pushed, 
and even better results are soon to be hoped for. 

1 From Annul Santtar7 Report, Jan. 1, 1916. 
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CAnE m· S.uIO.\N s1cK.-'fhe Samoan Hospital is now a permanent 
institution, established along substantial lines, and is of great benefit 
to the natives.' This is now thoroughly appreciated by all ·natives, 
and by its systematic work the prejudice formerly existing among 
the natives that a hospital was to be regarded as a place in which to 
die, and was only for desperate illnesses, has been largely ovel"OOme. 
Now the institution is regarded rather as a place in which to get well. 
As evidence of this there has been an increase in obstetrical work in 
the institution. Formerly the Samoans would under no circumstances 
allow obstetrical work to he done by any other than their native mid
wives. As a result, many lives were needlessly sacrificed by post
partum hemorrhage, puerperal infection, and obstetrical accidents, 

. the treatment of which, under proper <'onditions, is so very satisfac
tory and universally beneficial. One also sees in this institution 
other inherent prejudices overcome. Some years ago the terror with 
which the native rega9ded general anesthesia was a serious obstacle 
to the medical officer in the performance of urgent surgery. By dini 
of careful and painstaking education and by the opportunity granted 
all natives of witnessing capital operations at the Samoan Hospital, 
this prejudice has been overcome. In fact, it often becomes a point 
of argument with some natives now to avoid using a general anes· 
thetic where local anesthesia is indicated. 

All babies and female patients are cared for by the Nurse Corps 
and the native pupils in the training school for nurses. Many dis
eases of childhood are treated here and instruction given the natives 
in infant feeding, and the treatment of cases of malnutrition will he 
of everlasting benefit to the Samoan race. 

HYGIENE AND SANITATION.-During the year 1915 the general 
health of the Samoans has been fair.· 

An epidemic of whooping cough, imported from Upolu, claimed 
many victims among the infants and children. The disease first 
appeared in Leone and rapidly spread from village to ''illage. so 
that the entire island became involved. Attempts at isolation were 
made and instruction sent broadcast through the island as to the 
best methods of quarantine and control of the spread. At the same 
time requests were mnde of all vi1lage chiefs that they report each 
case to the health authorities. In consequence of the frequent com· 
munication between this island and Manuil the disease was carried 
there. It spread rapidly and no village escaped. Attempts at isola· 
tion and quarantine were of some avail, but the native manner of 
living, the arrangement of their villages and dwellings, made effi· 
cient quarantine difficult if not impossible. Several deaths among 
the infants from the usual bronchial and gastro-enteric secondary 
complications occurred. All cases seemed to be aggravated by the 
dry, unseasonable weather, of which there has been an unusual 
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amount this year. A few days of moist, warm, real Samoan weather ' 
would always make a change for the better among all cases. Several 
trips to outlying villages where the disease was most prevalent were 
made by the medical officers. Conditions were looked into. treat
ment given, and isolation methods suggested. 

From contact with native nurses nearly all the children on the 
no.ml station were affected with more or less serious attacks. 

While the dry weather lasted all cases appeared most intractable. 
The disease manifested itself symptomatically among the natives 
about as it does among the white people at home. Perhaps on the 
whole the attacks were less severe and of shorter duration, yet 5 te 
20 weeks should be regarded as the extremes of time nece.fiSnry for 
recovery. 

THE HURBICANE.-On the night of January 10 and 11. 1915, 
American Samoa was visited by a hurricane, the most disastrous so 
far as the Manna group is concerned that has occurred within the 
memory of man. 

The damage on Tutuila was represented by the unroofing of sev
eral houses on the naval station and damage to coconut tre.es and 

1 other food products in varying degrees. 
Manua, howeYer, which lay nppnrently in the storm's center, was 

completely devastated, the five villages were literally wiped out, 
nnd practically all food products were destroyed, so that famine 
ensued. Not one habitation or other building remained standing 
in the entire group. All bananas and taro were destroyed, thou
sands of coconut trees were uprooted, nnd when first visited these 
islands, formerly so luxuriantly overgrown with tropical vegeta
tion, showed not a ai.ngle patch of green throughout their entire 
landscape. Practically all village boats were destroyed or smashed 
to bits and the fragments blown to sea. The casualties were sur
prisingly few, three only in number. This is explained by the fact 
that all concrete buildings, with corrugated-iron roofs, were the 
first to collapse, while the native houses, with their thatched roofs, 
still afforded protection. The thatched roofs after the supports 
had been carried away and the roofs were flat on the ground, still 
afforded life-saving shelter from flying corrugated-iron roofing, 
coconuts, and other debris. 

One month after the storm, there being a serious food shortage, 
famine threatening in fact, a party set out from Manna in a small, 
open, pulling boat. They arrived in Tutuila after a pull of 30 
hours, bringing the first news of the calamity. The U. S. S. Prirv:e
ton was immediately dispatched with provisions, and conditions 
in Manna were found even worse than the relief party had de
scribed. The senior medical officer accompanied this expedition 
and made a thorough inspertion of each island of the group nnd nll 
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· village sites. The destruction on all hands was appalling. A de
tailed report was given the governor and relief work begun at once. 
Congress appropriated $10,000 and the American Red Cross Society 
$2,000. 

Frequent trips to Manua were made in the U. S. S. Princeton. 
carrying provisions and other necessities. These provisions were 
apportioned out to the several villages in accordance with the popu
lation and needs. Frequent sanitary inspections were made and rigid 
rules laid down to prevent pestilence being added to the calamity. 
This was most essential since, after the storm, came a most unusual 
pest of flies and the opportunities for disease transmission by this 
means were ideal. Orders were issued that the men should at once 
repair to the bush and start their plantations on extended scale while 
the women should clean away the debris in the villages. Nathe 
food products for planting were sent from Tutuila. Under careful 
and continuous supervision of the work the plantations were well 
laid out and started; the natives now seeing that their food products 
were thriving, began to take heart and worked hopefully. 

About four months after the plantations were started and all was 
going well, with bright prospects, there occurred a most dishearten· 
ing setback. The taro plantations, well advanced and with every 
prospect of a good yield of this most essential food product, were 
attacked by cutworms and nearly destroyed. All the labor which 
had been spent in this direction was now brought to naught. Even 
should we be able to control the worm, and taro be replanted at once, 
there were still eight months before the product would be available 
for food. The situation was most discouraging. As the supply of 
provisions furnished by the Government was not inexhaustible, the 
problE>.m was to bridge over the eight months until the taro might 
be expected. Orders were i~ed that every available man, woman, 
and child should repair at once to the taro plantations and destroy 
these worms by actual hand picking. This was done, and the in· 
fection was gotten under control. 

The Hawaiian Agricultural Experimental Station at Honolulu was 
cabled and the next mail steamer brought quick-growing seed com 
and sweet potatoes for planting. The com would be available for 
food in two months, the sweet potatoes in four. At the same time 
several thousand wild arrow-root plants, an excellent substitute for 
taro, were dug up in Tutuila and transplanted in Manua. This 
would give food in six months. Thus the bridge was formed. 

Frequent visits were made at regular intervals and the condition 
of the plantations carefully watched. Jn spite of the drought and 
the action of the sun's fierce rays the food products did fairly well. 
The GO\·ernment provisions were judiciously distributed and, at my 
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last visit on January 3, 1916, the Manua group of islands was self
snpporting and will need no further help from outside sources. It 
will be some years, howe'\"er, before all the villages are completely 
rebuilt or that conditions will be as they were before the hurricane. 

llEPOBT OP KBDICAL BELIEF AFFORDED IB FLOODED DISTRICTS OP 
&All DIEGO. 

By l'. J. Woou, Aafflatant Surgeon, United States Navy. . 
During the last few days of January, 1916, the continuous heavy 

rainfall in San Diego, Cal., and surrounding country caused an enor
mous rise of water in the Tia Juana River valley; the river overflowed 
its banks and carried everything before it over a fertile and popu
lous area comprising thousands of acres. The adjoining Otay Valley 
was likewise depopulated by the bursting of the lower Otay Dam, 
and houses, barns, railroads, orange and lemon ranches. and fertile 
~oil were all swept out into San Diego Bay. Hundreds of people 
were left homeless and a few were drowned. 

To relieve the suffering in the district and to retain order about 
seventy enlisted men of the Navy and Marine Corps were detailed 
for duty. Asst. Surg. F. L. Conklin, United Sta.tes Navy, was first 
detailed as medical officer in charge of the relief work. However, 
due to his receipt of other orders, he was stationed there only a few 
days. 

On February 2, I was detailed to relieve Dr. Conklin as medical 
officer in charge of the sanitary work and medical relief for the 
hundreds of flood sufferers in the Otay and Tia Juana River valleys 
near San Diego city. My predecessor .had the work well started, 
but owing to the flooded conditions of this region and his short stay 
there he was unable to travel far and visit all of the atllicted. Upon 
my arrival the soil was solid enough to support the weight of a 
horse, so that the regions could be visited either by boat or horse
back. 

five good hospital apprentices were furnished, and they were 
st•tioned as follows: One at Otay schoolhouse, one at Hayden's 
farm, Palm City, one at Monument School, and one at San Ysidro. 
One apprentice was used as a traveling assistant under my direc
tion. These stations are about a mile apart and in the centers of 
population for that district. There is only one civilian doctor in 
this entire area. Before the flood, these regions had been visited by 
docfors with automobiles from the surrounding villages, but after the 
flood they were unable to enter, as all tmffic was impossible, except by 
means of boat or by horseback. 
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Fortunately there were no mosquitoes in this region, for there were 
hundreds of stagnant pools that would have been favorable breeding 
places for them. Fortunately, too, there were no known cases of 
typhoid fever in the valley to complicate conditions. 

Part of this region had the drinking-water supply shut off, and 
residents had to resort to surface water for drinking purposes. 
Plain signs BOIL DRINKING WATER TO PREVENT SICKNESS in large type 
were printed and posted in conspicuous places over the entire region. 
Orders to use only boiled and filtered water for drinking purposes 
in the camps were well observed. The toilets in many places are 
surface•privies and chlorid of lime was furnished to cover tht> 
excreta. The dead animals were buried early and no stench from 
them was noticeable. 

Ample food and clothing was furnished at the relief stations to 
meet the needs of the people. However, due to the wet conditions 
of the grounds and the exposure, there were many cases of bron
chitis and colds. 

Many of the houses in this vicinity were overcrowded with 
refugees. Good sanitary conditions prevail in most of them, how
ever, with the exception of several Mexican families who probably 
never did have ideal sanitary conditions. The spaces underneath 
the houses were filled with water in many places and this wns bailed 
out as speedily as possible. 

There were few people seriously injured. Those killed either 
died outright from drowning or were killed by being strn<'k by 
floating wreckage. The people were warned to leave in time to 
escape, but some were loath to leave the homes and possessions for 
which they had labored so assiduously, and were swept away in the 
torrent. The medical relief was directed toward prophylactic meas
ures and sanitation, and caring for those who were already ailing. 

The cases treated were, of course, more varied than the medical 
officer in the Navy ever meets aboard ship. Roughly estimated. 
about 175 people received medical and surgical attention and many 
of these were women and children. As soon as the people learned 
that free medical attention was at hand they were quick to respond. 
and then, in turn, told their friends, with the result that quitt1 
a medical practice was established. Even some of the old chronic 
cases that had been suffering for years were "on the job," in hopes 
that the new doctor could furnish them the desired relief. 

A few of the more serious cases were transported to the county 
hospital. One middle-aged man who had a house and property 
completely wiped out became insane. Those who knew him before 
the flood said he had always been of normal mentality and ·was 
a hard-working man. He was unable to carry t.he added strain upon 
his mental faculties and became unbalanced. He was kept under 
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observation for two days but became steadily worse and was trans
ferred to the county hospital. One elderly man, who was sick when 
the flood came, was washed out of bed and died of pneumonia. 

To give an idea of the variety of cases treated they will be par
tially enumerated below: 
Abscesa of kldne~·. perlnephrltk. 
Arthritis, acute. 
Asthma. 
Bron<'hitis, acute. 
Rurns. 
Confinement cases. 
Cystitis. 

Infected wounds. 
Miscarriage. 
Nephritis. 
Pneumonl11. 
Sprains. 
Stricture of urethra. 
Tonsillitis. 

Dermatitis venenata. Tuberculosis, abdominal. 
Enlargement of prostate. Uremia. 
Fracture about ankle joint, simple. Yenereal dlsen!le. 
Fracture about wrist joint, simple. 

Cases in Monument School district and old Tia Juana were visited 
with much difficulty. In places the current was swift and the water 
deep, and in other places it was necessary to drag the small flat
bottomed boat through the mud. Part of the river bottom was 
composed of very soft mud, and the men who were employed in 
wading and pushing the boat would sink knee deep. ·I feel that 
much credit is due to the enlisted force stationed there for the way 
they worked, but all seemed to enjoy the change from the routine 
ship life and regretted to leave when it came time to depart. 

The people were very grateful for the medical services tendered 
1md it was an added pleasure to render assistance under such con
ditions. I wish to thank the hospital apprentices who worked so 
faithfully. Both the apprentices and myself enjoyed the many 
new experiences gained. 

Of course, outside medical assistance could be utilized there for 
months to come, but by February 15 the roads became passable to 
vehicles and near-by physicians could be summoned, so the cases were 
placed in charge of civilian doctors from that date. The people 
have been instructed as to hygienic measures, so that an epidemic 
of typhoid fever or other disease is not likely to occur if they fol
low instructions as given. 

THE KAJtINE DETAClDIENT WITH THE PAN AKA-PACIFIC INTERNATIONAL 
EXPOSITION.' 

By K. C. MELHORN, Pnssed Asslstnnt Surgeon. United StnteR Navy. 

On February 15, 1915, this battalion, under the command of Maj. 
John T. Myers, United States Marine Corps, proceeded from the 

1 From Annual Sanitary Report, First Rattallon, Jt'ourth Regiment, U. S. Marines, Jan. 1, 
1916. 
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marine barracks, navy yard, Mare Island, Cal., to the Panama-Pacific 
Intemational Exposition grounds at San Frnncisco, Cal., where its 
camp was established. It was composed of the Thirty-first, Thirty
second, and Thirty-fourth Companies, the c.1uartermaster's detail~ 
band, and Hospital Corps detachment, a total of 12 officers and 337 
enlisted men. 

For two weeks prior to February 15 a detail of men from the 
Thirty-fourth Company had worked steadily to prepare the camp 
site. T·his task was by no means an easy one on account of the 
nature of the soil (sand) and the inclement weather (rainy season). 
The camp was located within the exposition grounds on the southern 
shore of San Francisco Bay and was situated within that area lying 
between the Texas State building and the live-stock exhibit. It was 
erected on ground recently reclaimed from swamp and considerable 
difficulty was experienced in installing strong backs, becaa.<:e water 
was everywhere encountered at a soil de,Pth of 2 feet. But with the 
advent of the dry season and the macadamizing of the company 
streets the problem was satisfactorily solved. 

Each tent in the battalion was supplied with the following: .An 
excellent wooden tongue-and-groove floor, electric light, oil stove, 
regulation barrack bed, and specially constructed clothing lockers. 
The entire camp was well lighted by electric and gas street lamps. 
erected by the exposition. 

Large and roomy bathhouses for enlisted men and officers, respee
tiYely, wcrt- constructed by the exposition officials~ and these were 
t>quipped with cement floors, electric lights, ample hot and cold fresh
water showers~ and larntories. The mess hall and kitchen, likewise 
lo<'nted in a speeinl frame building on the camp site, possessed a cement 
Dooring, modern plumbing and sewage sybtem, screened walls, screen 
doors, and electric lights. The city water supply and exposition 
sewerage !lfld garbage disposal system were used throughout, and 
proved satisfactory at all times. 

The general health of the command was very good. The per· 
centage of sick was 0.9 per cent and the number of deaths two (one 
from acute alcoholism, the other from hemorrhage, incident to crush
ing of the pelvis by a motor street-sweeper) . There were no epi
demics and contagious disease occurred but once-an officer develop
ing mumps in the first week of the camp, the disease having been 
contracted a few weeks earlier while he was en route from the Philip
pines, aboard an Army transport. This case was isolated and treated 
in camp. 

As regards venereal disease, there occurred 14 new cases of gonor
rhea, 3 of syphilis, and 5 of chancroids. Venereal prophylactic 
measures were enacted, but, as usual, they failed to protect all ex-
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posures of men on extended liberty or who did not report for treat
ment within an hour. 

Of vaccinations there were · 12 against typhoid fever and 176 
against variola. In regard to the latter, all men whose health records 
did not show a positive result within the past five years were vacci
nated; 10.2 per cent of these were successful. 

The sick report shows that in the early months of the exposition 
quite a large number of foot troubles were present. These consisted 
for the most part of corns and callous areas and were brought to 
the fore by the necessary marching on hot and unyieJding asphalt 
pavements. Careful foot, sock, and shoe inspections once a week by 
the company commanders were recommended, and with a closer 
attention to these details improvement was marked and immediate. 
In my experience far more attention should be paid to thorough foot 
inspections. Such measures should be made a constant weekly 
routine. There are always some men who will tend toward carele.ss
ness and who, unless kept under constant ob8ervatfon, sooner or 
later become temporarily incapacitated from easily avoidable lesions. 
Recruits in particular need to have forced upon theil'\ attention the 
proper method of trim.ming nails, bathing of feet, care of socks, 
and fitting of shoes. The fitting of new shoes should always be 
performed under the direction of an officer, and such an act, as well 
as the size of the shoe, recorded, so that the responsibility for misfits 
can be determin~. As so highly recommended in the report of the 
shoe board of the United States Army, a weight equal to that borne 
in heavy marching order should be carried between the shoulders 
when shoes are fitted. Then, and only then, can the natural spread
ing of the feet be determined. The use of zinc-oxid adhesive plas
ter for covering cracks and tears in shoe linings has proved an 
economic measure of particular interest here. A shoe, absolutely 
satisfactory as regards soles, vamps, and uppers, may be unfit for 
further military use because of a torn or .cracked lining. The use 
of adhesive as above noted prolongs the life of the shoe and aids 
materially in the prevention of chafing and abrasions. 

Owing to the close proximity of the camp to the exposition live
stock exhibit it was necessary to wage an active and continuous fly 
campaign. Traps (baited and cleaned daily by a hospital corps
man), fly paper, swatters, and screening were extensively used, 
t:Specially about the kitchen and mess hall. These measures sufficed 
until the month of October, when, with the onset of the horse and 
cattle shows and the fact that the manure was not removed quickly 
from the bins, flies swarmed about in thousands. At this time there 
was secured, free of charge, from one of the exhibitors a spraying 
pump and an unlimited supply of Kreso, a liquid coal-tar product. 
This preparation, used extensh·ely throughout the fair by the United 
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States Public Health Senice, pro,·ed to be all that is claimed for it
an excellent larvacide and insecticide. 

The battalion hospitnl was located in a conspicuous position on 
the main thoroughfare pa~ing through the camp. Because of this 
position and the Red Cross flag flying over it thousands of visitors 
were attracted. It consisted of five regulation hospital tents joined 
end to end, making in reality one large tent with five compartments. 
The arrangement from front to rear was as follows: Office, dis
pensary, ward, screened operating room, and store tent. This scheme 
proved ideal for all purposes and enabled us to present the fine equip
ment supplied by the bureau to the best advantage. For publicity 
purposes there were displayed large Red Cross charts illustrating 
most of the various methods of teaching first-aid in the Navy, splints, 
dressings, first-aid packages, tourniquets, blank health records, and 
the latest Bureau of Medicine and Surgery circulars pertaining to the 
various corps of that department. The hospital corpsmen-num
bering 1 steward~ 4 hospital apprentices, first class, and 1 hospital 
apprentice-personally conducted visitors. Prepared at all times 
for emergency cases, the hospital was able to render material assist
ance to the exposition on numerous occasions, particularly on the
dates of the Vanderbilt cup race and San Francisco day. 

The medical department of this battalion is greatly indebted to 
the commanding officers of the Letterman General Hospital, United 
States Army, and the Exposition Emergency Hospital, United States 
Public Health Service, for the many favors extended to us through
out the entire fair. Their fine motor ambulances, X-ray machines, 
laboratories, and libraries were always at our disposal and were used 
aooordingly. The proximity of the excellent laboratory of the former 
institution, in charge of Capt. H.J. Nichols, Medical Corps, United 
States Army, made the question of Wassermann reactions and autog
enous vaccines a simple one and our thanks are particularly due to 
that officer. Frequent advantage was taken of the connection of 
Surg. A. E. Peck, United States Navy, with the eye clinics at the 
Affiliated Medical Colleges in San Francisco. Several cases demand
ing special ocular diagnosis and treatment we~ referred to him. 
Because of our associations with the institutions noted above it can 
be seen how ideally placed, from a hospital standpoint, was the camp 
of this battalion. 

That these marines fulfilled all expectations from a disciplinary 
and efficiency standpoint, I believe there can be no doubt. Indi
vidually and collectively they were frequently called upon to perform 
work widely different from what they had been accustomed to, and 
because of their excellent morale and discipline they always com
pleted it in an efficient manner. 
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EARLY HISTORY OF THE NAVAL HOSPITAL RESERVATION, WASHINGTON, 
D. C.' 

By J . D. GATEWOOO, )ledlcal Director, Uulted States Navy. 

It appears that the grounds of the Naval Hospital and the Naval 
Medical School represent a reservation found on VEnfant's plan 
of the city of "'Washington, said resenation, as shown by note on 
that plan, having been set aside for, occupation by buildings devoted 
to scientific and educational purposes. The reservation extended 
between Twenty-third Street and Twenty-fifth Street and E Street 
and the river. But, as the flats in the locality ha,·e been reclaimed, 
there is now interposed between the grounds and the river a part of 
Potomac Park, the boundary line being now occupied by a row of 
poplar trees set out a few years ago. 

An act of Congress, August 31 1 1842, authorized the erection of a 
naval observatory on any public grounds in the District of Columbia 
not otherwise appropriated. .President Tyler assigned for the pur
pose this reservation, and the building then erected and now desig
nated as the Naval Medical School was the Naval Ob~errntory and 
was devoted to that purpose for approximately half a cmtury. It 
was on January 20, 1894, that, a new naval obserrntory having been 
established, the building and grounds were transferred to the 
Bureau of Medicine and Surgery by order of the Secretary of the 
~avy, to be used by the Museum of Hygiene. In 1902 the Naval 
Medical School was established here in Washington, and the build
ing has since that time been utilized as the school, certain alterations 
having been made to fit it for such purpose. Therefore it appears 
that the reservation set aside-in L'Enfant's plan for educational and 
scientific purposes has been so used since its assignment by President 
Tyler in 1842. This is emphasized by the fact that 5 acres of the 
western part of the reservation were transferred to the Treasury 
Department by act of Congress approved March 3, 1901, to be used 
by the Marine Hospital Service for a laboratory. That part of the 
reservation is n~w occupied by the Hygienic Laboratory of the 
Public Health Service, where not only is a large amount of important 
scientific work performed, but also a class of medical officers of that 
service is instructed each year. The reservation consisted originally 
of about 21 acres. Therefore the 5 acres diverted for the benefit of 
the Public Health Service leave about 16 acres for the use of the 
Naval Medical School and of the Naval Hospital, which was con
structed under appropriation contained in the act of March 3, 1903. 

The historic value of these grounds is considerably increased hy 
the presence near the southern boundary of a rock known as Brad
dock Rock. It is so called because of the statement that Gen. 

1 From Auuoal Snultar:y Report, Jau. 1, 1916. 
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Braddock landed on the rock in his expedition of 1755, undertaken 
for the capture of Fort Duquesne, in which expedition Washington 
was his aid-de-camp. The rock nt that time was, of course, on tht: 
water front, but in reclaiming the flats in this locality grades have 
been extensively altered, and in that connection the hospital grounds 
near the southern boundary have been filled in and graded, leaving 
the rock well below the present surface. This situation necessitated 
the building of a rectangular well with brick walls, at the bottom of 
which the rock is now found. This rock is the key of keys for this 
locality, and consequently a very important mark in connection 
with surveying work in the District. 

The history and location of Braddock Rock is of oourse well known 
to the various patriotic societies of the country and seems to have at
tracted the special attention of the Daughters of the American Rel"o
lution, who have a coIQmittee selected for the plITpose of marking 
historic places associated with the colonial and Revolutionary periods. 

It seems not unlikely that the time is not distant when it will be 
advisable for the Navy to satisfy sentiment by suitable treatment 
of Braddock Rock, the present situation resulting from a simple 
attempt to prevent the rock from being covered and consequently 
lost to view. 

In the treatment of that part of the grounds suggestion has been 
made that some kind of summerhouse might be erected over the 
rock, vines and flowers planted, and walks laid, the idea being to 
secure a result that would suggest a shrine, and which would be in 
opposition to an attempt which has been made to connect that part 
of the grounds with Potomac Park by rQad. 

A BB.IEE' SUJDIAB.Y Ol1' TKE PROFESSIONAL ACTIVITIES Ol1' TKB HOS
PITAL SHIP " SOLACE " WHILE IN THE PRESUCE OP TBE KA.101 
POB.TIO::R OP THE 'ATLANTIC PLEET AT GlTANTAlUJIO BAY, CU1tA, l'01 
81 DAYS, PB.OK PEBB.lTAB.Y 9, 1918, TO APB.IL 9, 1916.' 

By R. M. KlilNNEDY, Medical Inspector, United States Navy._ 

During the vessel's stay of 61 days in Cuban waters its service was 
very active and much important work was accomplished, as will 
be seen from the following data: 

Total number of patients admitted-------------------- - --- -------------- 815 

Total number of patients discharged to duty ____________________________ 162 

Totnl number of patients discharged to change of diagnosis-------------- 41 
Total number of patients died------------------------------------------ S 
Totnl number of patients surveyed-.------------------------------------ 6 

1 From omclnl r~port to the Bureau of Medicine an4 Surgery. 
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Total number of convalescent patients transferred to their ships as patients 
who would be ready for duty in about 7 to 10 days____________________ 12 

Total number of patients remaining Apr. 10, 1916------------------------ 91 

Total----------------------------------------------------------- 315 

Number of officer patients admitted------------------------------------ 19 

Number of officer patients discharged to dutY--------------------------- 12 
Number of officer patients died---------------------------------------- 1 
Number of officer patients surveyed------------------------------------ 1 
Officer patient returned to ship as patlenL----------------------------- 1 
Number of officer patients remaining Apr. 10, 1916---------------------- 4 

Total------~-------------------~-------------------------------- 19 

Total number of contagious cases admitted : M:uIDps___________________________________________________________ 4 

Tuberculosis----- - --- - -- - ---------------- - --- - --------------------- 6 

Total ---------------------------------------------------- - ------ 10 

Total number of venereal cases admitted and their nature: · 
Chancrolds-------------------------------------------------------- 7 
Gonococcus Infections _____________________ ~------------------------ 16 

Syphilis----------------------------------------------------------- 64 

Total----------------------------------------------------------- 87 

Greatest number of patients on board at one time ______________________ 123 
Greatest number of contagious cases on board at one time______________ 6 
Average number of patients dally on board-------~-------------------- 81 

The Solace departed from Guantanamo Bay, Cuba, April 10, for 
Washington, D. C., with 91 patients on board; of this number, 64, 
including 4 officers, were transferred to the naval hospital, that 
place, for further treatment, and convalescence only in most cases. 
Of this number, four cases of tuberculosis will probably be trans
ferred to the naval hospital, Las Animas, Colo., and a few only will 
probably have to be discharged by reason of medical survey, as being 
unfit for the service. The balance of the men were returned to duty 
on or shortly after arrival of the ship at the navy yard, New York, 
April 19, 1916. 

Number of fobora.tory e.rami11ation~ niade, nature., 1111d result. 
Blood: 

White counts_---------------- __ ------------ ____________ -~_ 54 

Differential ------------------------------ --- - ------------- 8 
Negative for malaria----- - -------------------- - --------___ 23 
\Vidal test, negative--------------------------------------- 2 
Coagulntlon, three and one-half minutes capillary tube________ 2 
Coagulation, four minutes capillary tube ___ - ·· - -·___ ___ ______ 1 
Culture, negnth·e for typhoid bacillus_______________________ 2 

-- 92 
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Feces : 
Po;;itlve for ulood ____ --- ---- _ --- --- -------------- --~----- __ 1 
:'liegntlve for blood_---------------------------------------- 1 
~l'lWtive for parasites ________ --------------- _____________ _ 9 
Pof<lt i ve. 'J'rich 11r-is trichittra. ___ _____ -------- _ --------------- 1 

12 
Sputum : 

Posithe for tuhl'reulosis~- - · --- - --- ·-- -------- ---- - - --- - - --- - •l 

Negnth·e for tubereulo,.ls_ - -------- _ ---------- ________ ____ _ 28 
30 

Urine: 
Albumin ______ --------------- ___ ---------------------- ___ _ 21 
Sugar ___ ------ __ ---------- __________ -------------- __ .. ___ _ 1 
.'.'legutive ___ ______ ___________________ ----------------- ____ _ 86 

IOS 
Autogenous vardnes ________ ____ ----------------- _ _____ ___ _ _ _ _ _ ______ 3 
Cerebrol<pin11l fluid: 

Cell counts----------------------------------------------- 2 
Positive :Noguehi ----- ------------------------------------ - 1 

3 
Pleuml fluid, pus cells _______________________ __ ---------------------- 1 
Tuberculin skin reaetion, negative ____ ----------------------- ____ ----- 2 
Smear: 

From hoil, negative for tuberculosh; ______________________ __ _ 1 
From enr disch11rg1>, negath·e for b11eterial organisms ______ __ _ 1 
From eye--

Positiw, grum-posltive diplococeL ____________________ _ _ 1 
Negativl', ~ram-positive diplococcL _____________________ _ 1 
Positive for coccL __________ ----------------- _________ _ 2 

From penis-
Positive, grum-negntive dlplococd ________________ ------- 4 
Negative, gram-negative diplococcL----------------- - __ _ 3 
:Negative for diphtheriu ______ ----------------------- __ _ 1 

From prostntlc fluid, positive, gram-positive coccL ___________ · 1 
From thront. negative for diphtheria ______________________ _ 1 
I<'rom peritoneal cavity, negative for tuberc:ulosL!I ___________ _ 1 

17 
Sernping from sore on peuis: 

Posith·e for treponemn -------- ______ _ ---------- _ ---------- 2 
:'.'\egntlve for treponemn ___ ----- _____ _______ ---------------- 2 

• 
Noguchi tests: 

Positive ________ ___ ----------~---- _______________ ---------- 89 
~egntlve _____ __ __ ----------- - ______ ----------------- _____ _ 380 

469 
Ynccinntions: 

Anti typhoid ________________________ -------------------- __ _ 23 
Cowpox : 

Positive ______________________________________________ _ 25 
:'.'\egntl ,.e _______ ------------_ ------------ _ -------- _____ _ 205 

253 

Total -- ------------- ------ - ---------------------- - -------- 99! 
Greatest nnmber of lnborntory exnminntions made in one dny___________ <t8 
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Nflmber of etie, ea.r , noae, and throat ezaminations, treatmenta, and nature of 
operati-Ofla performed. 

Eye treat1Dents________________________________________________ 261 
Refractions___ _____________________________ ________________ ___ 286 

Eur trentlDents-------------------------------------- ---------- 870 
Nose treatn1ents----------------------------------------------- 875 
Thront treatments __ ___________ _ -- - ------- --- ------- ---- - --- - --_ 264 

--- 1,556 
:\Jajor operations: 

:\lastold, modlfted. rndlcal _________________________________ _ 
:\Jnstold, radical (plastic) _________________ ________________ _ 

Minor opera tlons : 
.Abscess of orbit, incli:lon and drnlnage ________________ _____ _ 
.Atleuoidectomr ·- -- __ - -- __ - _ -- - -- - - - - - - .. - - - - - - --------------
Polnrns. nnsnl, remontl ----------------------------------- 
Polypus, aural, removal--------------- - - --- -------------- --
Tonslllotomy __ ___ __ _ -------------- --- - -------------- _____ _ 
'l'ouslllectomy _______ ------ __ ------ --------------- ___ ___ .. __ _ 
St•ptum, !;.Ubmncous reseetlon - ·--- - -- - ---------- ---- ___ _____ _ 
Puracentesls,drum ________________________________________ _ 

TurblnotoDlY----------------------------------------------
Chnlazion, incision and drainage ___________________________ _ 
Pterygium, excision of _____________________________________ _ 

Osslculecton1y --- - ------------------------~----------------
Cauterization, linear, of Inferior turbinate __________________ _ 

Cyst, orbit, excision of--------------------------------------

2 
1 

3 

1 
2 

11 
5 
8 
5 

];) 

15 
7 
2 
l 
1 
4 
1 

63 

Total------------------------------------------------ -- - -.----- 1,622 
Number of major and minor operation• performed, and theW nahtre. 

M:1jor operations : 
Appendectomr---------------------------------------------
Lnparotomy, exploratory----------------------------- - - --· _ 
Lnparotomy, tuberculosis of lntestlnes--~------------- - -----

Laparotomy, suppuratlve perltonlt1s--------------------------
Herniotomy ____ . ·------ ---- -------- -------------'----- - -- ---
Resection of rib (empyemn>------ --------------------------
Tubercular sinus of neck. excision ___________________ :_ ______ _ 

Varicose veins of leg, radlcaL-- ----- ----------------- -------

Minor operations : 
Amputation, thumb-------------------------------------- - -
Amputation, toe------------------ -------------------------
Fistula in nno, exclslon-- -----------------------------------
EplthelioDln of cheek, excision _____________________________ _ 

Hemorrholdectomy __ --------------------------- - - - -- - ----- -
Hydroccle, radical operation __________________________ _____ _ 
Varlcocele, radical operation _______________________________ _ 
Adenotomy, Inguinal _____________________________________ _ _ 

Intravenous medication (solution S<ldlum bicarbonate) _____ ---

26 
1 
1 
2 

17 
1 
1 
8 

1 
2 
1 
1 
2 
1 
3 
1 
2 

52 

14 

Total----------------------------------------- ------- --------- 66 
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Number of operations perfonned in the genito-urillar11 department and theff' 
nature. 

All('noctomy, lngulnaL ___________ ------------------------------ 3 
Abscess unqualified, Incision and drainage _____________________ _ 

Circumcision __________ ·--------------------------------------- 1 
Prostate gland, Incision and drainage___________________________ 1 
Intravenous Injections of salvarsan_____________________________ 55 

Cystoscoplc examinations-------------------------------------- 4 

Total--------------------------------------------------------- 65 

Nature of work do-ne in dmitril department, itemized. 

Fllllngs: 
AJnalgaID, ordlnarY-------------------------~-------------
AJnalgam, built on post-----------------------------------
Cement, permanent---------------------------------------
Cement, synthetic----------------------------------------
Cement, temporary----------------------------------------
Gutta-percha, permanent ______ -----------------------------
Gutta-percha, temporary----------------------------------
Other than listed------------------------------------------

Abscess: 
Acute and blind, lanced-----------------------------------
Chronlc and fistulous, treated-------------------------------

Bridge: 
:Removed------ -------------------------------------------
:ReceIDented ----------------------- ------------------------

Crown: 
Gold, recemented-----------------------------------------
Gold, removed--------------------------------------------
Porcelaln, recemented--------------------------------------

Gums treated: 
Glnglvltls-----------------------------------------------

Pyorrhea -------------------------------------------------Other local Inflammation __________________________________ _ 

Impacted teeth: 

285 
6 

93 
39 
24 
7 

38 
16 
~ 

20 
13 

33 

4 
2 

6 

4 
8 
4 

16 

3 
7 
3 

Extracted------------------------------------------------------- Ii 
Inlays: 

ltemoved-------------------------------------------------------- 1 
M11xlllre treated: 

Fractured------------------------------------------------------- 1 
Prophylaxis: 

Calculus re1Doved (sets>---------------------------------- fi 
Cleaned and polished (sets>---------------------------'---- 32 

Pulps: 
Exposed and extirpated------------------------------------ 88 
Exposed and devitalized----------------------------------- 9 
Putrescent----- ------------------------------------------- 17 
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Roots: 
Canals filled- ________________________ ---------------------- 26 
Canals treated--------------------------------------------- 29 
Extracted------------------------------------------------- 126 

181 
Teeth extracted : 

Other than roots-------------------------------------------------- 9 
Operations and treatment not listed: , 

First examinations---------------------------------------- 193 
Cellulltls _____________ ---------------- ______ --------------- 1 

194 

Total---------------------------------------------------------- 1,068 

Number of X-ray ezaminati<ma made amt ports ezainined. 

Head: 
Frontal slnUS---------------------------------------------------- 2 
M:astold region-------------------------------------------------- 4 
Nasal, etbmold region-------------------------------------------- 1 

Neck --------------------------------------------------------------- 8 
Shoulder------------------------------------------------------------ 3 Chest_______________________________________________________________ 6 
Ann________________________________________________________________ 9 

ElboW'______________________________________________________________ 4 

Forearm------------------------------------------------------------ 12 
Hand--------------------------------------------------------------- 46 
Stomach------------------------------------------------------------ 2 
Kidney region------------------------------------------------------- 11 
Abdominal region---------------------------------------------------- 2 
Pelvis -------------------------------------------------------------- 3 
HIP-----------------------------------------------------------------· l 
Thigh--------------------------------------------------------------- 3 
Knee--------------------------------------------------------------- 14 Leg_________________________________________________________________ 5 

Foot---------------------------------------------------------------- 28 
Dental exposures---------------------------------------------------- 16 

Total---------------------------------------------------------- 175 
= Number of treatments to creW'S of auxlllary ships not provided with a 

niedlcal oftlcer----------------------------------------------------- 99 
Reqnlsltlons for medical stores : 

Number of requisitions filled------------------------------------- 61 
Number of ships and stations by whom requisitions were made____ 82 
Number of bodies embalmed and prepared for shipment____________ 7 

A CASE m' ABDO MIN AL TUBERCULOSIS.1 

W -, seaman, found unconscious J.n tent at rifle range, Guanta
namo, about noon March 8; received on board Solace at 1.30 p. m. 
same date; temperature 105°, pulse 102, respiration 22. Pupils nor· 
mal; some mental confusion, drowsy, but answered questions fairly 

. 
1 Report submitted bJ A. D. McLean, surgeon, Uulted States Navy. 
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intelligently when awakened. States he was perfectly well until · 
yesterday, when he awoke with a heavy feeling in upper part of 
abdomen and general indisposition; remembered nothing of hav
ing been overcome by sun. Alcohol baths and ice brought tem
perature down to 102°. :March 9, somewhat improved; tempera
ture 102°, pulse 80, bowels open, urine negative, reflexes exag· 
gerated; taking considerable nourishment. No headache, pain along 
spine, or stiffness of neck muscles; Kernig's symptom not present; 
had slight cough with some expectoration of mucopurulent sputum. 
No symptoms other than temperature, slight mental confusion, and 
some exaggeration of all reflexes. March 13, not so well; com· 
plained of some pain throughout abdomen in general, but no local· 
ized spot of intensity; other symptoms unchanged. White-cell count 
10,000. March 16, the same, except he complained of more abdominal 

March. 
DATE.. 8 q 10 11 12 13 14 15 i '" 17 'rs 19 . 20 21 

DAY 0 fDf5 A 5 ID 7 !3'Cf 10 ll 12 1.3 14 

F. 
104' 

103° 

102° 

101' 

100' 

PUUL 

.\bdomlnsl tuberculosis. 

1916. 

pain; temperature ranging from 100.4° to 103°. Spinal puncture, 
but fluid negative; blood negative for malaria; white-cell count 
20,000. Physical signs in vicinity right apex indicate tubercular in· 
volvement; sputum negative; family history negative. Does not 
take nourishment well. March 20, Widal and blood culture nega
tive for typhoid. Urine contains some albumin and considerable 
bile pigment. Complains of much pain throughout abdomen, but 
owing to sensitiveness and rigidity of abdominal muscles nothing 
definite can be determined as ·patient is unable to remain relaxed 
during examination. In general, symptoms point to abdominal tu· 
berculosis. Temperature curve does not indicate sepsis. March 24, 
marked chill at 8.45 a. m. which was followed by rise in temperatUN 
to 103.8° by 10 a. m. and then a drop to 99.2° by noon. White· 
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cell count 24,000; blood negative for malaria. Vomited for first 
time, and vomitus consisted of almost clear bile. No apparent dis
tention of abdomen; bowels well open; com plains of food excit
ing the pains in abdomen. March 25, condition about the same; 
temperature ranging from 100.2° to 102.6° ; mild chill at 7.30 a. m.; 
vomited 100 c. c. clear bile at 12.30 p. m. Complains of severe pain 
all through abdomen. Differential white-cell count shows 92 per cent 
polymorphonuclear; indication of slight abdominal distention present. 
March 27, a tentative diagnosis of abdominal tuberculosis had been 
held for some days past, and, owing to the marked abdominal pain 
and increased white-cell count, an explo~atory laparotomy was done 
at 10.30 a. m. Considerable peritoneal fluid was found; intestines 
congested and slightly distended and an ulcer three-fourths inch 
long and one-fourth inch wide, running transversely to the long axis 
of the bowel, was found in the ileum, but as yet' had not broken 
through the peritoneal coat. Operation showed a general tubercular 
involvement. Patient reacted from operation very well, but died at 
11.45 p. m. 

Diagnosis changed to "tuberculosis, abdominal," as the necropsy 
showed a condition of long standing. The sunstroke was merely 
secondary, and no doubt incited the tubercular condition very for
cibly. The high white cell count, as shown by necropsy, no doubt • was due to the ulcerated mesenteric glands which formed thret-
separate and distinct abscesses. 

Necropsy findings were as follows: Increased peritoneal fluid; 
omen tum congested; intestines congested, distended with gas, and 
numerous enlarged mesenteric glands. Three separate abscesses in 
mesentery in vicinity of spinal column, each containing about 30 c. c. 
thick, whitish pus; liver enlarged and showing mottled appearance 
of light and dark areas; many small metastatic abscesses varying 
from the size of a small pea to that of a pinhead, most of which were 
located in the right lobe; lungs, evidence of tuberculosis in apex of 
right lung; left lung appeared about normal; heart, large organized 
fibrinous·clot in right ventricle; kidneys and spleen appeared about 
normal macroscopically. 

A OA8E OF SYPHILIS.1 

S -, seaman. Previous history: Admitted with chancroid of 
lymph node December 28, 1915, and readmitted with same disease 
February 11, 1916. Admitted with cholangitis, acute, February 25, 
1916; had considerable jaundice, loss of appetite, and dull pains over 
stomach and hepatic region. Physical examination negative. Rest 

'Report submitted b7 ID. L. Woode, passed assistant surgeon, United Sta tee Navy. 
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and liquid diet, laxatives. March 1, improved; March 6, about the 
same-still jaundiced; March 12, no changes in condition; vomits 
at times and appetit:e poor. All symptoms are suggestive of cholan
gitis, and possibly gallstones. Patient also · has syphilis with sec
ondary eruptions, induration on penis, chancroid, and bubo which 
has been opened and dressed. 

Readmitted, Solo,ce, March 13, 1916. Patient had most intense 
jaundice; liver enlarged and t:ender--extends about three or four 
finger-breadths below costal border; smooth; ascites in moderate 
amount. Chancre, bubo, adenopathy, and secondary rash present. 

Treat1'1Umt.-Sodium sulphate and injections of salicylate of mer
cury intramuscularly, 1 grain weekly. Diagnosis changed to syphi
lis; salvarsan 6.6 gm. intravenously; moderat:e reaction. March 20, 
chancre nearly well; liver apparently decreasing in size; asci~ still 
present. Patient sleeps a great deal and his speech is beginning to 
be thickened and of a scanning type; intramuscular injections of 
salicylat:e of mercury begun. March 22, patient delirious, arose from 
bed and attempted to lift a ladder; knee-jerks absent; pupils slug
gish; speech worse. March 23, temperature has been normal since 
admission. Attempt:ed to bit:e his wrists and fight the att:endant. 
Morphin one-fourth grain by hypo. Pulse 112, strong and full; 
respiration dropped to nine a minute. Salvarsan 0.6 intravenously; 
no reaction. Four hours later 50 c. c. of blood ~ithdrawn to prepare 
salvarsanized and mercurialized serum for intraspinous injection. 
March 24, condition about the same; lies in stupor-ean not be 
roused. Urine withdrawn by cathet:er and shows faint trace of 
albumin and bile, but no casts; 30 c. c. of spinal fluid withdrawn; 
first 10 c. c. clear, aft.er that all blood tinged; 80 c. c. of salvarsanized
mercurialized serum injected. The spinal pressure is apparently 
normal, though no apparatus is available for measuring it. Blood 
pressure 130. Spinal fluid examination shows Noguchi plus 4; glob
ulin positive; cell count 8. About three hours aft.er spinal injection 
patient talked a. little and drank from a glass which he held; be 
promptly relapsed into a comatose condition. Condition grew worse; 
pulse weak· and rapid; impossible to rouse him. Died at 8.50 p. m. 
without regaining consciousness. 

Postmortem findings as follows: Quantity of fluid in peritoneal 
cavity; liver shows two large scars on inferior surface of right lobe; 
entire liver very hard and firm; about normal in size, and all the 
upper surface except 1 or 2 inches from the borders was irregular, 
uneven, dark in color, and rough. Meninges deeply congested; cere
brospinal fiuid bloody and in excessive quantity. Inferior surface 
of both frontal lobes softened arid anemic. 
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THE PllDCH HOSPITAL OP CHUlfGXIBG, CHIBA. 

By W. B. Hr.TFI&LD, Aeeletant Surgeon, United States Nav1. 

In reading Dr. R. H. Laning's masterly article on Yangtze River 
hospitals 1 one can not but be impressed with its value to medical 
afficers who are coming to this station and with its detailed infor
mation correct in all but as regards the above-mentioned hospital in 
Chungking. 

As we will in the future doubtless have a gunboat constantly 
stationed at Chungking, and as our medical officers are most welcome 
at this institution, where they can operate and take care both of their 
naval patients and also natives (the only hospital here where this is 
possible), it seems most important that the erroneous information 
given Dr. Laning should be corrected, to wit, that this hospital had 
practically closed. 

The French hospital is managed by the Franciscan Sisters, the 
same order that has charge of the Shanghai General Hospital and 
the Hankow International. There are eight sisters here; four of 
whom are trained nurses, graduated in France. Another sister is an 
experienced pharmacist. Ordinarily, the surgeon in charge is a 
French Colonial Army surgeon, who is stationed here in connection 
with the French consulate. Dr. Charles Trividic was the last of the 
French surgeons in charge. He was recalled to the colors in August, 
1914. The mission at that time offered Surg. Morse, of H. M. S. 
1'ea1, charge. Dr. Morse attended to the medical work until the 
latter part of October, 1914, at which time the British gunboats were 
interned. From November 1 on the medical officers of the American 
gunboats were offered and accepted the medical responsibilities. 

This hospital contains 80 beds, divided between male and female 
cases, and 10 private rooms. There is a special building provided for 
contagious diseases. The wards are large, clean, and well ventilated. 
There is a splendid courtyard and garden within the hospital com
pound into which, on sunny days, the patients can be moved and 
placed in invalid chairs. The hospital has a distilling plant which 
provides an abundance of pure water for all. There is a well
equipped ~perating rooll1 and a large dispensary. 

During the year-from September 1, 1914, to September 1, 1915-
there were 470 ward patients treated within the hospital, giving 
14,000 sick days. The dispensary records show 15,900 caJJs. The 
situation is admirable, in fact, undoubtedly the best in Chungking. 
It is high on a bluff overlooking the Yangtze. Charges are $2 Mexi
can a month for ward patients. No applicants, however, are turned 

1NAVAL1tlJ:DICAL BULLI>TIJ<, Ix, No .... October, IDlli. 
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away if too poor to pay this sum. Three dollars Mexican a day is 
the cost .of a private room. 

The medical officer of the U. S. S. M onocacy attended to all the 
work, both dispensary and indoor, from November 1, 1914, to May 
20, 1915, at which time the gunboat left for Shanghai. During this 
time over 1,200 patients were seen. As soon as our reliet the U.S. S. 
PaJ,01, arrived, her medical officer continued the work. 

As the frequent cruising of a gunboat, however, necessitates the 
abseJ}ce of the medical officer, the mission decided to obtain a resident 
surgeon, if possible. Accordingly, at present a foreign-trained Chi
nese surgeon is employed as a resident surgeon and the medical officer 
of the M onocacy acts in a visiting capacity. 

The few naval sick that we have had here have all been taken to 
this institution. Should the patient be dangerously ill and the medi
cal officer deem it advisable to stay within the city in order to be close 
to his patient, the sisters will provide a room in the hospital for him. 

Medical officers can obtain most valuable experience at this insti
tution, are always welcome, and have the status of a· visiting physi· 
cian and surgeon. 

0 
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Hospital Corps of the Navy. 

NOTE. 

TRUMAN H. NEWBERRY, 

Acting Secretary. 
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Volume II, No. 2, April, 1908. 
Volume VI, No. 3, July, 1912. 
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Subscriptions should be sent to Superintendent of Documents, Government 
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PREFACE. 

The publication and issue of a quarterly bulletin by the Bureau of 
Medicine and Surgery contemplates the timely distribution of such 
information as is deemed of value to the personnel of the Medical 
Department of the Navy in the performance of their duties, with the 
ultimate object that they may continue to advance in proficiency in 
respect to all of their responsibilities. 

It is proposed that the NAVAL ME01cAL BUI.LETIN shall embody mat
ters relating to hygiene, tropical and preventive medicine, pathology, 
laboratory suggestions, chemistry and pharmacy, advanced thera
peutics, surgery, dentistry, medical department organization for 
battle, and all other matters of more or less professional interest and 
importance under the conditions peculiar to the service and pertain
ing to the physical welfare of the naval personnel. 

It is believed that the corps as a whole should profit, to the good of 
the service, out of the experience and observations of the individual. 
There are many excellent special reports and notes beyond the scope 
of my annual report being sent in from stations and ships, and by 
communicating the information they contain (either in their entirety 
or in part as extracts) throughout the service, not only will they be 
employed to some purpose as merited, but all medical officers will 
thus be brought into closer professional intercourse and be offered a 
means to keep abreast of the times. 

Reviews of advances in medical sciences of special professional 
interest to the service, as published in foreign and home journals, will 
be given particular attention. While certain medical officers will 
regularly contribute to this work, it is urged that all others cooperate 
by submitting such abstracts from the literature as they may at any 
time deem appropriate. 

Information received from all sources will be used, and the bureau 
extends an invitation to all officers to prepare and forward, with a 
view to publication, contributions on subjects relating to the profes
sion in any of its allied branches. But it is to be understood that 
the bureau does not necessarily undertake to indorse all views and 
opinions expressed in these pages. 

w. c. BRAISTED, 
Surgeon General,, United States Navy. 

vu 
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SPECIAL ARTICLES. 

ITUDIBI 01' DDVID.IAL AOOIDJDRI WBIOB OOOVUD D 'ID •AVY 
YAJLD A'f WAllDJrHO•, D. 0. 

B7 W. A. BL09110lt1', Puled A8e11tant Burpon, United States NaT)'. 

For many years our eft'oris have been directed toward the pre
vention of disease almost exclusively, and we have ignored until 
recently the damage done to life and limb, the incapacity and the 
economic loss to society, resulting from industrial accidents and in
juries. We have succeeded in great measure in controlling smallpox, 
we have robbed typhoid of its virulence, we have learned to wage a 
relentless war against the in.sect-carriers of disease, we have sur
rounded ourselves with every known safeguard against cholera and 
plague, and in the meantime we have ignored the great havoc taking 
place in our midst through industrial accidents. 

A conservative estimate of the annual number of accidents in the 
United States which result fatally, or in partial or t.otal incapacity 
on the part of the worker, has been placed by workers in this field 
at 600,000, representing an economic loss of $250,000,000 a year. The 
soft'ering involved and the hardship inflicted on the families of the 
injured workmen can not be estimated in terms of dollars and cents. 

We have acquired a reputation as a nation of wasters. It is ap
parent that whenever a life is lost or a workman incapacitated the 
cost of maintenance of the remainder of the population is thereby 
increased. We would do well in " conserving our national resources" 
to place the conservation of the life and limb of the workingman 
at the head of the list. 

It is evident that we are becoming aroused to the need for an 
elective means to check this enormous economic waste. The nation
wide movement toward afety, toward accident prevention, and to
ward the elimination of the hazards of life is a mighty protest 
against this destruction which is taking place daily. 

That one-half of the accidents in the United States are preventable 
is the general opinion of the engineering profession. 

Glm 
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In order that the effects of industrial accidents would not fall 
solely upon the individual injured and thereby work hardship upon 
_the wageworker and his family, Congress passed a workmen's com
pensation act which became effective August 1, 1908, and which 
granted to certain employees of the United States the right to re
ceive from it compensation for injuries sustained in the course of 
their employment. This act has been amended from time to time 
and its scope enlarged so as to apply to workers in other branches 
of the Government service, particularly the Isthmian Canal, Bureau 
of Mines, Forestry Service, and Lighthouse Service. 

The following is a brief analysis of the law from the United Stat.es 
Bureau of Labor Statistics: 

Injuries compensated are those received in the course of employ
ment, causing disability for more than 15 days, or death, if not due 
to the negligence or misconduct of the employee injured. 

Industries covered are manufacturing establishments, arsenalS, 
navy yards, construction of river and harbor fortification work, con
struction work in the reclamation of arid lands, or management and 
control of the same (hazardous employment only) under the Bureau 
of Mines, the Forestry Service, or the Lighthouse Service. 

Persons covered by the law are artisans or laborers employed by 
the United States in the above-mentioned works, except under the 
Isthmian Canal Commission, where all employees are covered, and 
under the Bureau of Mines, the Forestry Service, and the Lighthouse 
Service, where all employees engaged in any hazardous work are 
covered. 

The burden of payment falls upon the branch of service or office 
where the person injured is employed; i. e., it comes from the same 
appropriation as that from which the wages have been paid. 

Compensation for death is one year's wages minus the amount due 
for any time between the day injured and the day of death, payable 
only in case a widow, or children under 16 years of age, or dependent 
parents survive. The distribution of the amount of compensation 
among several claimants is made in such proportions as the Secretary 
of Labor may prescribe. If a widow dies during the year, her amount 
is redistributed among the other beneficiaries, if any. 

Compensation for disability is the same as if the injured person 
had continued to be employed for the entire time of disability, but 
not over one year. 

The majority of the States now have workmen's compensation or 
employers' liability acts in some form or other, and a similar system 
has been in force in European countries for many years. 

However admirable such a system of compensation may be, and 
needless to say it has served to relieve much suffering and hardship 
among workmen and their families, the fact remains that compensa-
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tion is in the nature of an apology which the employer offers the 
injured workmen, and is in itself a recognition of liability on the part 
of the employer. True benevolence consists in the prevention of the 
accident, and it is along this line that the large industrial concerns 
are bending their eft'orts at the present time. 

It is with this end in view that the present work was undertaken 
and an attempt made to analyze the various factors that enter into 
the occurrence of accidents, in order that we may secure every possible 
advantage in combating them. In place of going directly to the 
machine or the character of work performed by the workman, we 
have secured data relating to the individual himself. In other words, 
the personal element has been investigated to see if any light could be 
had on the subject from that direction. The class of work performed, 
the character of the machine used, the shop itself and factors relating 
to it which might bear on the injuries, were looked into, and the sub
ject of safety appliances is taken up with recommendation for their 
use wherever considered desirable and practicable. It is evident that 
any inquiry directed at the individual himself will not reveal all the 
factors entering into industrial accidents, and on the other band a 
consideration of the machine or character of work in itself ignores a 
vital factor in the production of accidents, namely, the personal ele
ment involved, and it is only by taking into account both these 
factors that we may reach a logical conclusion. 

It is apparent that each workman presents himself to the employer 
with a different physical make-up, and that this is an important 
factor in determining his efficiency. Whereas formerly this factor 
was ignored to a great extent, of late years the wisdom of a thorough 
physical examination of every candidate before employment is now 
generally recognized, and the candidate's rating depends not alone 
on his mechanical ability, experience, and skill, but to large extent 
on his physical condition. This procedure eliminates a certain num
ber who are manifestly unfit and serves to increase the working 
efficiency and to lower the accident rate of those actually employed. 

In attempting to analyze the various factors that enter into the 
production of accidents, we have taken as a basis all accidents which 
occurred in the yard for a period of two years, beginning January 
1, 1914, as the records from that time were kept on a new form, which 
was more complete and which served to furnish the basis for the 
data which have been classified. It must be remembered that all 
accidents or injuries are required to be reported, whether slight or 
serious, and whether incapacitating the workman or not. This is 
necessary in order to enable the workmen's compensation act to be 
administered equitably, as many accidents which appear slight at 
first examination may become the basis for claims later, due either 
to neglect, infection, or to the character of the work performed. So 
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in order that claims for compensation may be satisfactorily adjusted, 
both from the standpoint of the injured workman and from the stand
point of the employer, it is imperative that all injuries sustained in 
the course of employment be reported immediately, so that a record 
may be made of them and also that the wound may be cleansed and 
protected by a first-aid dressing. If this procedure were followed out 
rigidly many injuries such as slight burns, abrasions, lacerations, and 
incisions by being dressed promptly would not become infected, 
cause loss of time, and thus become the basis of claims for compen
sation. 

It is just as necessary from the standpoint of the workman that he 
report a minor injury at once, as it is only in this way that the fact 
of injury can be recorded; and should the injury result in 10fl8 of 
time later on, the record would be an important factor in establishing 
his right to compensation. 

In classifying the records of injuries reported during the calendar 
years of 1914 and 1915 we have thrown out all injuries of which the 
origin was in doubt and included only those received in the eourae of 
employment. The total number of injuries reported du.ring thil 
period, which occurred in the course of employment, was 4,711, of 
which 443 caused loss of time. 

For each injury reported a regular form was filled out which con-
tained the following data: 

L Name. 
2. Tag number. 
8. Rate. 
4. Shop. 
Ci. Diagnosis (nature, location, and extent of lnJU1'1). 
6. Disposition : 

( ci) Return to work. 
( b) Return to home. 

1. Time of day Injured. 
8. Date of lnJ111'1· 
9. Due or not due to emplo7111ent. 

If the injured employee was unable to continue at work he was 
sent home, or if seriously injured sent to the hospital When able 
to return to work a record was kept of this fact showing time and 
date of his return. In this way a record of the number of days lost 
in each case is available. These records are filed away in alphabetical 
order, so that they admit of accurate classification. In addition to 
the data contained in these records of the injury the following data 
were secured from each employee whether he had been injured or not: 

L Age. 
2. Race: 

(ci) White. 
(b) Colored. 

8. Marital condition. 
4. Length of time employed. 
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The average number of men employed during these two years was 
3,202. This figure was obtained by taking the average number em
ployed for each month and dividing by 24. The total number of 
men who reported one or more injuries was 2,178. The following 
tables are all based on the average number of men employed for the 
2-year period. 

Table No. 1 shows all employees classified into 10 groups according 
t.o their age, the total number of injuries which occurred in each 
group, and the percentage of injuries based on the relation of number 
of men employed to number of injuries. In figure 1 we have shown 
the curve taken by the percentage of injuries in each group repre
sented by the solid line, and at the same time the number of men 
actually employed in each group as shown by the dotted line. 

TABLll: No. 1.-Relat(on of 'nJuriea to age. 

Age. 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::! •to• ............................................................ . 
•toM •••••••••••••.•••.•....•......•....................••.....•.. 

•••··················· ·········································· ........... .. ..................................................... ....................................... .......... ... ........ .. ... 
•••····························································· •to• ............................................................ . 
·-flllflt ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

n~~ol Numberor Pel'Olllltage 
men em. tn,Jurlel. of men 
ployed. tnjund. 

275 
274 
406 
4M 
676 
421 
267 
314 
138 
fr1 

685 
836 
962 
no 
779 
666 
281 
270 
127 
86 

213 
m 
183 
168 
136 
lU 
108 
86 
92 
99 

In the first group, which comprises 275 men from 16 to 20 years 
of age and 585 injuries, we have a sharp rise in the percentage curve 
t.o 213. In the second group, which comprises 274 men from 21 to 24 
years of age and 636 injuries, we see a further rise in the percentage 
curve to 232, which is the highest point attained. ·In the third group, 
which comprises 405 men from 25 to 29 years of age and 662 injuries, 
the percentage curve drops quickly to 163. In group 4, which com
prise.a 456 men from 30 to 34 years of age and 720 injuries, we have 
a further reduction in the percentage curve to 158. Group 5, com
prising 575 men from 35 to 39 years of age and 779 injuries, shows 
the percentage curve still declining to 135. Group 6, comprising 421 
men from 40 to 44 years of age and 565 injuries, shows the percentage 
rate declining slightly to 134. Group 7, comprising 257 men from 
45 to 49 years of age and 281 injuries, shows a still further decline in 
the percentage rate to 109. Group 8, comprising 314 men from 50 to 
59 years of age and 270 injuries, shows a percentage of 85, which is 
the lowest rate of any group. Group 9, comprising 138 men from 
60 to 69 years of age and 127 injuries, shows the percentage curve 
rising again, reaching 92. Group 10, comprising 87 men of 70 years 
of age or over and 86 injuries, shows still further rise to 99. 
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Viewing the chart as a whole we can see a sudden sharp 0 t1 

the accident rate in group 1, a still further increase in group~.Yb! 
shows the highest rate, and then a gradual, steady persistent a 
in the rate to group 8, which contains the lowest rate. Fn1: ir.. 
point the line advances steadily to group 10. 

It is apparent at once that the relation of injury to age li a dL 
one and that groups 1 and 2 will bear particular attention · 1 «r 
efforts at accident prevention. The fact that group shou ~ 
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lowest rate is also of interest and is worthy of consideratioo fr·: 
~tandpoint of efficiency. 

Table No. 2 shows the men employed divided int.o colore~ 
white, with the number of men; the number of injuri~ an~ 
percentage of injuries in each class. The number of white em~ 
was 2,896 and the number of injuries in this group 4,212~ ~ 
a percentage of 145. The number of colored employees was ~i 
the number of injuries in this group 499, showing a percena:o 
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163. The difference in percentage of injuries in these two groups is 
marked enough to be of special interest. The character of work per
formed by the colored employee is, as a rule, less hazardous than that 
of the white employee, and he is rarely assigned to work which re
quires close contact with machinery or which would expose him to 
irequent injury. 

TABLE No. 2.-Relation of injuries to race. 

White ............................................................. . 
Colored ............................................................ . 

~4:r'ot Number of Percentage 
men em- IDJurles. ~= 
ployed. 

146 
108 

This fact would serve to accentuate the difference between the two 
groups and make the higher injury rate of the colored employee 
more significant. 

Table No. 3 shows all employees classified according to marital 
condition. Those married numbered 2,342 and received 3,405 in
juries, showing a percentage of 145. The single employees numbered 
860 and received 1,306 injuries, showing a percentage of 151. This 
lower percentage of injuries among the married employees while 
not marked is still a matter of interest. It may indicate a more care
ful attitude toward their work and a greater sense of responsibility 
which the support and maintenance of a family would naturally 
favor. 

TABLE No. 8.-Relation of mJuriea to marital condition. 

Karita! condJttan. 

Karrled ........................................................... . 
Single •••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••• 

n!~~ot Number of Pereentap 
men em- IDJurles. of men 
ployed. IDJured. 

2,342 
81!() 

3,405 
1,306 ·~ 151 

They would be less apt to expose themselves to danger or to take 
chances of incurring injury which might result in incapacity, thereby. 
placing those dependent on them in a precarious position. Again it 
was noted in preparing this table that the majority of the single 
employees fell in groups 1 and 2 of the first table, which included 
all those from 16 to 24 years of age. It will be remembered that 
these two groups showed the highest percentage of injuries in Table 1. 

Table No. 4 shows the relation of injury to length of time em
ployed. All employees were divided into eight classes according to 
length of time employed, and the number of injuries occurring in 
each class was determined. The percentage of injuries was then 
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based on the relation of these two figures. The first group include.a 
men employed from 1 to 6 months and embraces 480 men and 334: 
injuries, showing a percentage of 69. The second group comprises 
291 men employed from 6 to 12 months and 357 injuries, showing a 
percentage of 123. The third group comprises 170 men employed 
from 1 to 2 years and 346 injuries, showing a percentage of 203. 
Group 4 contains 868 men employed from 2 to 5 years and 871 in
juries, showing a percentage of 237. Group 5 contains 482 men em
ployed from 5 to 10 years and 987 injuries, showing a percentage of 
194. Group 6 contains 1,161 men employed from 10 to 20 years and 
1,688 injuries, showing a percentage of 145. Group 7 contains 216 
men employed from 20 to 30 years and 164 injuries, showing a per
centage of 76. Group 8 contains 84 men employed for 80 years or 
over and 14 injuries, showing a percentage of 41. 

TA.BI.I: No. 4.-Relatlon of 'nJvriel to length of "me empk>Jled. 

Period d time emplOJ9d. 

1 io 8 months •••.••..•.••.••.••..•.•...••••..•.•.•••••.••.•.•.••.•.. 
8 to 12 months •••.•••..••••••.•....•.••.•••.•••••..••••..••••...••.. 
lto2yean ........................................................ . 

iJi!S::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
:l~3~1l.:l'ciYer::::::::::::::::::::::::::::::::::::::::::::::::::: 

480 
291 
170 
388 
482 1,m 
14 

• Ill • • * UI ,. 
G 

The average period of employment of group 1 may be considered 
as 3 months, of group 2 as 9 months, and of group 3 as 18 months. 
In the remaining five groups the period of employment was 24 
months. In order to compare these eight groups we must consider 
them for equal periods of employment. It is apparent that the men 
of group 1 were exposed to injury for a period of 3 months, and those 
of groups 4, 5, 6, 7, and 8 for a period of 2 years. So we may say 
that if the injury rate remained the same in group 1 over a period 
of 24 months it would reach a percentage of 552. Similarly in group 
2 the injury rate would amount to a percentage of 328 if it had con
tinued at the same rate for a period of 2 years. In group 3 if the 
injury rate had continued the same for a period of 24 months we 
would have a percentage of 270. 

Chart No. 2 shows the relation of injuries to length of time em
ployed, each group being considered for a period of 24 months. The 
solid -line represents the percentage of injuries and the dotted line 
the actual number of men employed in each group. In group 1, cov
ering men employ~ from 1 to 6 months, we see a sudden, sharp rise 
in the percentage curve to 552. In group 2, covering men employed 
from 6 to 12 months, we see a marked decline from this point to a 
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percentage of 328. From this point the decline is steady but gradual, 
showing a decrease of approximately one square for each group. 

::;., Waa" 

~d 

" 
~ 

550 0 l.W 

\ I \ 

.XX> 
I , 

/.:X'O 
' ' 

\ I \ 
I \ 

450 I ' 900 

\ I \ 
' Joo ' &J() 
I 

\ I i 
' .J.so ! 700 

~ 
I 
I 

' I 
.100 I \ ~00 

~ i I 

' ' zso I ' .500 

~ ;, 
I 

)\ ' K ' 4ao 200 ! \ ' i ' / 

~ 
I 

.){ ' I \ ' I /.50 I \ ' \ .J(l() 
I 

,, 
I 

~ 
I 

I "\ 
~ I ' / ?t7(J loo I ~ ... 

I \{ ~ I 

.50 
I loo I 
I \ I 

a ! }) 
{), 

ume I 6 I '2 1i to Zo .:JOya. 

~ ft, ID t/-r lo h lo diitf 
6tnaf. !1'mz. ..;y.o: /tJ_y;:r. ?oya :Joya. oser. 

-
CIUaT No. 2.-The relation of 1Djurle11 to length of Ume emplo;red. 

This lowering of the accident rate from groups 1 to 8 occurs with 
startling regularity and without a break in its downward course. 
Viewing the chart as a whole we may say that the accident rate 

58465---16--2 
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becomes less as the period of employment increases and that in low
ering the percentage of accidents among employees we would do 
well to pay particular attention to the new man until he adapt.a 
himself to his environment and becomes acquainted not only with 
his machine or tool but with his fellow workmen, with whom he 
must cooperate in performing his task. 

Table No. 5 shows all employees divided into three groups, with 
the number of men, number of injuries, and percentage of injuries 
in each group. Group 1 includes all carpenters, machinisits, metal 
workers, molders, masons, and boiler makers, and takes in all workel'b 
cl~d as skilled. This group comprises 2,171 men and 2,671 in
juries, showing a percentage of 123. Group 2 includes all apprentices 
and helpers. The apprentices are men learning a trade such as that 
of coppersmith, joiner, machinist, and molder. The helpers are as
sistants for the skilled workmen or do general unskilled work. 
Group 2 comprises 745 men and 1,563 injuries, showing a percentage 
of 209. Group 3 includes all laborers, hodcarriers, and janitors, num
bering 286 and 477 injuries, showing a percentage of 167. This table 
shows the skilled men as having the lowest percentage of injuries, 
although they come into closer contact with machinery. They are 
the men who, as a rule, are experienced, have been employed for a 
number of years, and are past 25 years of age. Group 2 shows the 
highest percentage of injuries. This group includes all apprentices 
and helpers. Apprentices are employed between the ages of 16 and 
18 and are in the process of learning their trade. The high per
.:entage of injuries in this group is a matter of particular interest: 
l:lince in Table 1 we see the highest injury rate occurring between 
the ages of 16 to 24, and in Table No. 4 the injury rate for the first 
year of employment is greatly in excess of any other period. These 
three tables serve to throw considerable light on the accident rate 
and point out the direction in which our efforts at accident pre
vention may be directed. Group 3 includes all laborers and stands 
about midway in the injury rate between skilled labor and helpers 
and apprentices. This group includes a large percentage of colored 
workmen, and it will be seen from Table No. 2 that the colored 
workmen showed a higher injury rate. 

TABLE No. 5.-Relation of injuries to class of employees. 

Classes of men employed. 

Bkllled •• •••••·••••••••••••••••••••••••••••••••••··••••·•••••••••••· Helpers and apprentices ••.•••••••..•••.•••.•.•••..•..••••.••••••••. 
Laliorers .• - •••.•••..•.••••...•.•...•..••.......•.•••••......•.•••.• 

Average 
number 
of men 

employed. 

2,171 
745 
288 

Number 
of 

lnjurk!s. 

2,671 
1,563 

477 
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Table No. 6 shows average number of men employed, number of 
injuries, and percentage of injuries for the calendar years 1914 and 
1915. In 1914 the average number of men employed was 3,007, and 
there occurred 2,036 injuries, showing a percentage of 67.7. In 1915 
the average number of men employed was 3,397, and there were 
2,675 injuries, showing a percentage of 78.7. This shows a higher 
injury rate of 11 per cent for 1915. There are two reasons for this 
increase. In the first place, a great many new men were taken on 
during 1915, which in itself would tend to increase the rate of this 
year, as illustrated in Table 4. In the second place, the necess.lty 
of reporting all injuries promptly was more strongly impressed on 
the men, and this, no doubt, resulted in the recording of a greatf\r 
number of minor injuries for this period. 

TABu: No. 6.-Relatf(m of tn.Jurlu to each 11ear. 

Year. 

ltH ••••••••••••••••••.••••.•••..••••••••••••••••••••••••.•.•.•..•.• 
1911 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Average 
number 
of men 

employed. 

3,007 
3,397 

Number Percentage 
of of men 

Injuries. Injured. 

2,038 
2,876 

67.7 
78. 7 

Table No. 7 shows the average number of men employed, the 
number of injuries, and the percentage of injuries for each month of 
the years 1914 and 1915. In comparing the months it is apparent 
that we must consider them on the basis of the number of working 
days in each month. To arrive at this basis the holidays, half
holidays, and Sundays were substracted from all months to arrive at 
the actual number of working days. The months were then com
pared for equal periods of time, and the percentage of injuries during 
these equal periods forms the basis of comparison. 

TABLE No. 7.-Injuriea arranged according to month.a. 

Month. 

~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~.:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
July ••.••••••••.••••••••••••••••••••••.•.•••••••••••••••••••••.••••• 

=~-~-~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
November ••••••••••••••••••••••••.•••.••••••••••••••••••..••••••••• 
December ..••.........•.•.....•...•..•.••.•••.•.•...••.•.•..•.•.... 

Av~rage 
number 
of men 

employed. 

3.060 
3,08.5 
3,097 
3,114 
3,061 
3,143 
3, 165 
3,238 
3,279 
3,323 
3,377 
3,482 

Number 
of 

injuries. 

317 
280 
340 
328 
367 
394 
372 
415 
410 
435 
627 
526 

Percentage 
of injuries 
based on 
the num-

ber of 
working 

days. 

10.2 
9.9 

10.4 
10.1 
lLO 
12. 5 
12.1 
13.5 
13.3 
12.6 
15.9 
U.6 
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The average number of men employed during January was 3,060, 
the number of injuries 317, and the percentage of injuries 10.2. The 
average number of men employed during February was 3,085, the 
number of injuries 280, and the percentage of injuries 9.9. During 
March the average number of men employed was 3,097, the number 
of injuries 340, and the percentage of injuries 10.4. During April 
the average number of men employed was 3,114, the number of 
injuries 328, and the percentage of injuries 10.1. May shows the 
average number of men as 3,061, the number of injuries 367, and the 
percentage of injuries 11.9. June shows the average number of men 
as 3,143, the number of injuries 394, and the percentage of injuries 
12.5. July shows the average number of men as 3,165, the number of 
injuries 372, and the percentage of injuries 12.1. August shows the 
average number of men employed as 3,238, the number of injuries 415, 
and the percentage of injuries 13.5. For September the average 
number of men employed was 3,279, the number of injuries 410, and 
the percentage of injuries 13.3. For October the average number of 
men employed was 3,323, the number of injuries was 436, and the 
percentage of injuries 12.5. For November the average number of 
men employed was 3,377, the number of injuries was 527, and the 
percentage of injuries 15.9. For December the average number of 
men employed was 3,482, the number of injuries was 526, and the 
percentage of injuries 14.5. 

Chart No. 3 shows the percentage of injuries for each month as 
represented by the solid line and the average number of men em
ployed for each month as represented by the dotted line. It is seen 
that the percentage of injuries remained quite constant for the first 
four months but showed a fairly marked rise for the last eight 
months. It is noted that the average number of men employed 
increased gradually from January to December, the only break in 
the upward curve being in May. In other words, new employees were 
being taken on during this time so that the average number of men 
employed increased from 3,060 in January to 3,482 in December, a 
rise of 422 in the average complement. The actual number of new 
men employed during this period was somewhat greater than this 
figure, as some of the older employees who dropped out during this 
period and whose places were filled would make the rise in the num
ber of new men more marked than appears on this chart. It is be
lieved that the employment of these new men during the year is 
responsible to a large extent for the general rise in the percentage of 
injuries for the last eight months. We have shown that the per
centage of injuries is markedly higher during the first six months of 
employment and decreases as the length of time employed increases. 
However, it is not to be inferred that this is the only factor con
cerned in the increase. That climatic conditions have a bearing on 
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the injury rate can not be doubted. It has been a matter of general 
comment at the yard dispensary that on overcast, gloomy, depressing 
days we might look for a goodly number of accidents. Nor is this 
to be explained on the basis of inadequate illumination in the shops, 
as the lighting facilities, both artificial and natural, are considered 
good. We may safely say that the hours of sunshine, temperature, 
rainfall, and humidity all have a bearing on the injury rate. 
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CJUaT No. 8.-InJW".les arranged according to months. 

Table No. 8 shows the number of injuries occurring for each day 
of the week for the two-year period. This shows comparatively little 
variation during the week. Monday shows 779 injuries and compares 
well with other days. Tuesday shows 829 injuries, the highest for 
any day. Wednesday shows 790 and Thursday 778. Friday shows 
the second highest, the number of injuries being 824. Saturday shows 
685, which low figure is no doubt due to the number of holidays and 
half holidays occurring on this day. During the three summer 
months Saturday was a half holiday for the workmen. Sunday 

I 
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shows 25 injuries, as only a few men are employed, and the number 
of injuries is correspondingly low. This table shows the day of the 
week as being a relatively slight factor in the occurrence of injuries. 
Monday has usually been considered a bad day for accidents, and this 
was the principal reason for classifying the injuries according to 
days. We see, however, that Monday stands very well as compared 
with other days, that Tuesday and Friday show the highest injury 
rate, but that the actual number of injuries shows slight variation 
throughout the week. 

TABLll: No. 8.-Injuriea arranged accord'ng to d.a111 of the week. 

Day Injured : 
l\londaY----------------------------------------------- 7'19 
TuesdaY----------------------------------------------- 829 '\Vednesday ____________________________________________ 790 

ThursdaY--------------------------------------------- 778 
FrldaY------------------------------------------------ 824 
SaturdaY---------------------------------------------- 685 
SundaY----------------------------------------------- 25 

Table No. 9 shows the injuries classified according to the time of 
day they occurred and the percentage of injuries for each two-hour 
period throughout the day. The men are divided into three eight. 
hour shifts, of which by far the largest and most important is the 
8 a. m. to 4.30 p. m. shift. From 8 a. m. to 10 a. m. there occurred 
1,085 injuries, which was 28 per cent of the total number received by 
the shift. From 10 a. m. to 12 noon there occurred 1,016 injuries, 
which was 26 per cent of the total number received. From 12 noon 
to 2 p. m. there were 816 injuries, or 21 per cent of the total. From 
2 p. m. to 4 p. m. there were 791 injuries, or 20 per cent of the total 
From 4 p. m. to 4.30 p. m. there were 198 injuries, or 5 per cent of 
the total number. We see here that the highest percentage of in· 
juries occurs in this shift during the first two hours of work and that 
the percentage decreases constantly during the remaining periods. 
The second shift includes all men working from 4 p. m. to 12 mid
night. From 4 p. m. to 6 p. m. there occurred 214 injuries, or 31 
per cent of the total. From 6 p. m. to 8 p. m. there were 182 injuries, 
or 27 per cent of the total. From 10 p. m. to 12 midnight there were 
124 injuries, or 18 per cent of the total. The second shift, as did the 
first, shows the highest percentage of injuries occurring during the 
first two hours of work. The second two hours show a drop to 24 
per cent, and the third two hours a slight rise to 27 per cent, with a 
marked drop to 18 per cent during the fourth two hours. The third 
shift includes all men working from 12 midnight to 8 a. m. From 12 
midnight to 2 a. m. there were 28 injuries, or 23 per cent of the total 
number received. From 2 a. m. to 4 a. m. there were 26 injuries, or 
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22 per cent of the total number. From 4 a. m. to 6 a. m. there were 
21 injuries, or 17 per cent of the total number. From 6 a. m. to 8 
a. m. there were 45 injuries, or 38 per cent of the total number. In 
this shift the highest percentage of injuries occurred during the last 
hours of work. The first two hours of work showed second highest 
with a. percentage of 23. The second two hours show a drop to 22 
per cent, and the third two hours a drop to 17 per cent. 

TABLE NOi 9.-Relation of inJurlel to time of da11. 

Time ol day Injured. 
Number Percentage 

ol olmen 
Injuries. Injured. 

1,085 28 
1,016 26 

816 21 

a. m. to 10 a. m ................................................. ...... ....... .. 
10 a. m. to 12 noon ........................ ... .................................. . 
12a. m. to 2 p. m ............................................................. .. 
2 p. m. to 4 p. m ............................................................... . 791 20 
4p.m. to4.aop. m ............................................................ . 198 5 

4 p. m. to 6 p. m ............................................................... . 214 31 
165 24 
182 27 
124 18 

~~: :::: ~ ~cf.p.o:n: :::: :::: :: :: :::: :::::: :::: :: : : : :: :: :: :: :::: :: : : : : :: ::::::: :: :: 
!Op. m. to 12 m ................................................................ . 

12 m. to 2 a. m ................................................................ .. 28 23 
2a. m. to 4a. m ................................................................ . 26 22 
4a.m.to6a.m ................................................................ . 21 17 
6a.m.to8a.m .............................................................. .. 45 38 

Viewing all three shifts as a whole we find that out of a total of 
4,711 injuries there were 1,327, or 28 per cent, which occurred during 
the first two hours of employment. No doubt if the working-day 
were increased to 10 or 12 hours we would find the percentage of 
injuries rising toward the end of the day and a curve of that kind 
would seem to indicate that the fatigue element was being brought 
to play. However with the eight-hour day we find the first two hours 
the most productive of injuries, and this fact would seem to indicate 
that this period is the period of adjustment or settling down to the 
daily task which requires a focusing of the attention on the work 
to be done, and that during this process of adjustment of the work
man to the machine, which occurs daily, he is more susceptible to 
injury. In our effort at accident prevention this period of the day 
would bear particular attention. 

Table No. 10 shows the average number of men in each of these 
shifts and the number and the percentage of injuries. The first shift 
of 8 a. m. to 4.30 p. m. includes 2,613 men who received 3,906 injuries, 
showing a percentage of 149. The second shift of 4 p. m. to 12 mid
night includes 423 men who received 685 injuries, showing a per
centage of 162. The third shift of 12 midnight to 8 a. m. includes 
164 men who received 120 injuries, showing a percentage of 73. The 
second shift shows the highest percentage of injuries and the third 
shift the lowest. The character of work performed by them varies 
considerably and will account at least to some extent for the differ-
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ence in the percentage of injuries. During the 8 a. m. to 4.30 p. m. 
shift, all departments are rnnning, including bench work, grinders, 
machine and metal workers. During the 4: p. m. to 12 midnight 
shift the force of men decreases from 2,615 to 423. The bench 
work, which involves comparatively slight risk, is discontinued and 
the machine work, including the high-speed machines, where the risk 
is somewhat greater, is continued. During the 12 midnight to 8 
a. m. shift the number of men drops to 164: and the work consists 
mainly of heavy slow-speed machine work, wlfich is comparatively 
less hazardoU& 

TABLE No. 10.-Relatl<m Of in}uriu to working Bh,ft. 

Shifta or men. 
Averqe 

number of Number of P:'::c9 
men Injuries. ...,ared.. 

ii~~~~:::::::::::::::::::::::::::::::::::::::::::::: 

employed. ..... 

2,6Ui 
"23 
16' 

3,DOG 
986 
120 

148 
1412 
13 

Table No. 11 shows all employees who received injuries classified 
according to the number of injuries each received. We see that 
during this 2-year period there were 1,060 men who received 1 injury. 
Two injuries each were received by 530 men, and 261 men received 
3 injuries each. The number of men receiving 4: injuries was 139. 
Those receiving 5 injuries each numbered 76. Those receiving from 5 
to 10 numbered 96. Those receiving over 10 injuries numbered 16. 
It is believed that such a classification of the men as this will be of 
great benefit in our efforts at accident prevention. It becomes ap
parent at once that the susceptibility of men to injury differs mark
edly, as the character of work performed in itself is not enough 
to account for this difference. For instance, if we consider the last. 
three lines of Table No. 11 we find that 188 men received 1,252 in
juries, which is an average of over six to a man. In other words, 
5.8 per cent of the average complement received 26.5 per cent of the 

· total number of injuries. The 16 cases showing over 10 injuries 
per man were made the subject of special inquiry, and the results of 
this inquiry appear later in the paper. 

TABLE No. 11.-Number of 'nJuriea received per man. 

lllJurte&. 

1------------------------------------------------------- 1,060 
2------------------------------------------------------- 530 
8------------------------------------------------------- 261 
4------------------------------------------------------- 189 
5--------------------------------------~--------------- 76 
6 to 10-----------------------------~------------------ 96 
10 and over----------------~-----~-------------------- 16 
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Table No. 12 stipws the nature of the injuries received. We find 
that there were 1,259 lacerations of all grades and that this was the 
most frequent injury received. Next in frequency were contusions, 
which numbered 871. Foreign bodies in the eye come third in fre
quency, causing 680 Qf the total number of injuries. Incisions num
bered 558, abrasions 480, and punctures 372. There were 232 burns 
of varying degrees of severity. Sprains numbered 166, and there 
were 93 fractures during this 2-year period. 

TABLE No. 12.-Nature of inJuriea. 
Lacerations _____________________________________________ 1,259 
ContusioDB---------------------------------------------- 871 
Foreign body in eye------------------------------------- 680 
Incisions------------------------------------------------ 558 
Abrasions----------------------------------------------- 480 
Punctures----------------------------------------------- 872 
Burns--------------------------------------------------- 232 
SpraiDB------------------------------------------------- 166 
Fractures----------------------------------------------- 93 

Table No. 13 shows all injuries classified according to their loca
tion. Injuries to the upper extremities numbered 2,988, or 63 per 
cent of the total number received. Injuries to the eyes numbered 
742, or 16 per cent of the total number. There were 527 injuries to 
the lower extremities, which was 11 per cent of the total. Injuries 
to the head numbered 319, or 7 per cent of the total number. Injuries 
to the lumbar region numbered 70, or 1.5 per cent of the total num
ber. There were 31 injuries to the chest, or 0.7 per cent of the total 
number. Hernias numbered 21, or 0.6 per cent of the total number. 
There were 13 injuries to the abdomen, or 0.2 per cent of the total 
number. 

TABLE No. 18.-lnJuriea arranged according to location. 

Location of Injuries. Number. Percentage. Location or Injuries. Number. Percentage. 

Upper extremities ...••. .• .. 
Eyes .... .. ... . . . . ........ .. 
Lower extremities •••• •• ••• • 

2,988 63 Lumbar region • ••. •• •• ••• •. 70 1. 6 
742 16 Chest .... . .... ... .. . ..... ... 31 . 7 
527 11 Hernia . ... ... ....... ..... .. 21 . 6 

Head .. ........ ... ..... .. .. . 319 7 Abdomen .. ..... . . .. . ....... 13 . 2 

Chart No. 4 shows the percentage of injuries for each location. 
This chart gives us valuable information as to what parts of the 
body are most exposed or most susceptible to injury. That 63 per 
cent of the total number of injuries occurred to the upper extremity 
is rather remarkable and is a good point to keep in mind in our 
efforts at safeguarding the workmen. The majority of these injuries 
to the upper extremity involved fingers or hands, and there can be 
no doubt that this part of the anatomy is the most exposed to injury 
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and requires the most safeguarding. Exposed gears, cogs, saws, 
belts, and fans are a constant menace and take immediate advantage 
of the inexperienced or careless operator as well as of the experienced 
man unless he is constantly on the alert to avoid them. We find not 
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infrequently that after working with a machine for many years and 
mastering every detail of its mechanism and operation, there is a 
tendency on the part of the workman to regard his machine with le$ 
respect. In other words, the ability of the machine to do him per· 

Digitized by Google 



BLOEDOBN-INDUSTBIAL ACCIDENTS. 608 

sonal injury becomes underrated and as a result he arrives at a stage 
where his susceptibility to injury is greater. The practice of many 
large manufacturing establishments of placing warning signs in con
spicuous places about the shop and of painting dangerous parts of 
machinery with warning colors is regarded as an excellent procedure 
and one which has a definite pla.ce in the general campaign toward 
safety. A red ball painted on a white background is used in many 
large manufacturing establishments as a danger signal. 

Injuries to the eyes were second in frequency, amounting to 16 per 
cent of the total. It is believed that here is a field where eft'orts at 
accident prevention will meet with excellent results. The danger of 
ftying particles of steel, emery, brass, and other foreign particles find
ing lodgment in the eye is very great. That these injuries can be 
prevented to a large extent by the use of goggles is evident. It 
appears hard to get the workmen to make use of the goggles. They 
say that it is difficult to do close work while wearing goggles and that 
they interfere with accurate and precise workmanship. No doubt 
with the usual method of providing goggles this is true to a large 
extent. The goggles are furnished all of the same pattern, size, and 
shape, and are issued to the men without fitting them individually. 
Furthermore, it is only a matter of a few weeks until the lens becomes 
specked with particles of steel or brass which are usually hot and 
upon striking the glass becomes embedded and interfere with vision. 
It is believed that the objection of the men to wearing goggles would 
be overcome to a large extent if each man was fitted individually and 
if extra lenses were provided in sufficient quantities so that the old 
ones could be discarded when they become disfigured by flying chips. 
If the cornea of a grinder who has worked at his trade for many 
years be examined with a magnifying glass, very frequently we will 
find numerous minute particles of steel embedded in the cornea, 
which seem to cause no inconvenience except in cases where they are 
so numerous as to cause some dimness of vision. The goggles to be 
effective must fit closely and still allow the air to circulate. A screen 
along the outer border with small perforations and fitting snugly to 
the orbital margin with a broad band along the inner border would 
accomplish this result. It is believed that 90 per cent of the eye 
injuries could be eliminated in this way. 

The lower extremities rank third in order of frequency of injuries, 
receiving 11 per cent of the total number, the most usual method of 
injury being through falling objects. Injuries to the head rank 
fourth and were caused in large measure by striking against pro
jecting or overhanging objects. Injuries to the lumbar region were 
mostly of the nature of sprains or ·wrenches of the muscles due to 
lifting or slipping. There were 21 hernias during this period, which 

Digitized by Google 



604 BLOBDOBN-INDUSTBIAL ACCIDENTS. VolX. 

figure is considered a high proportion. The injuries to the abdomen 
numbered 13, mainly of the nature of contusions. 

Table No. 14 shows the total number of injuries causing loss of 
time, divided into classes according to the length of time lost. The 
total number of injuries causing loss of time was 443. Those causing 
loss of from 1 to 6 days number 217. Injuries causing loss of from 
7 to 14 days numbered 24. There were 118 injuries causing loss of 
from 15 to 29 days. Injuries causing loss of from 30 to 59 days 
numbered 49. There were 14 injuries causing loss of from 60 to 89 
days. Three injuries caused loss of from 90 to 119 days, and 4 
caused loss of from 120 to 179 days. There were 5 injuries causing 
loss of from 180 to 269 days, and 1 injury causing loss of from 270 
to 364 days. There were 8 injuries causing loss of 365 days or over, 
including those resulting in death. These eight cases were investi
gated, and the result appears in separate tables later in the paper. 

TABLB No. 14.-Number of fnjuriea caflBing loaa of time in doll•· 

Injuries causing loss of-
1 to 6 days-------------------------------------------- 217 
7 to 14 days------------------------------------------- 24 
15 to 29 days------------------------------------------ 118 
80 to 59 days------------------------------------------ 49 
60 to 89 days------------------------------------------ 14 
90 to 119 days----------------------------------------- 3 
120 to 179 days---------------------------------------- 4 
180 to 269 daYB---------------------------------------- 5 
270 to 364 days---------------------------------------- 1 
865 days---------------------------------------------- 8 

Total number of Injuries causing 1088 of time __________ 443 

Chart No. 5 shows the actual number of injuries causing loss of 
time and the number of days lost in each class as represented by the 
solid line. In the first class of from 1 to 6 days fall 217 injuries, or 
practically one-half of the total number. The majority of these 
cases were incapacitated for less than 3 days. The second class from 
7 to 14 days shows a marked drop to 24. These first two classes of 
injuries, as they were incapacitated for less than 15 days, did not re
ceive compensation. The third class of injuries which caused loss of 
from 15 to 29 days, shows a sharp rise to 118. It is here that the 
workmen's compensation act begins to be applied and there can be 
little doubt that this fact accounts for the low curve in the second 
class and the sharp rise in the third. The 24 cases falling in cl&S9 2 
lost pay during their absence and no doubt suffered inconvenience as 
a result. Those falling in class 1 also lost their pay, but in the great 
majority of cases the period lost was 1 or 2 days and was covered 
in many instances by leave with pay to which the employee was en-
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titled. For these reasons the desire to avoid falling in the second 
elass is very great and either the workman goes back to work after 
1 or 2 days' disability or if he passes the 7-day period he also passes 
the 14-da.y period. In cases where the disability lasted for 12 or 14 
days he would suft'er much inconvenience and possibly impose hard
ship upon his family if he failed to pass the 15-day period, and for 
this reason there is the tendency to allow these cases the full 15 days. 
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Table No. 15 shows the injuries causing disability for more than 
one year. There were three such cases and each was investigated and 
the findings summarized. Case No. 1 was 42 years of age, married, 
white, employed for 13 years, and at the time of injury was assigned 
to west gun-carriage shop. At 2 p. m. on a Friday in April, 1914, 
while engaged in chipping castings, his overalls caught on a sharp 
edge of the casting and he stumbled and fell, fracturing the tibia and 
fibula of his left leg. He had injured this leg several years pre
viously and developed an osteomyelitis which necessitated an opera
tion and the removal of some bony tissue. As a result of this his 
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leg showed a curving with the convexity outward, and it required only 
a comparatively slight force to cause the fracture. He was sent t-0 
a hospital and every means taken to secure a good result. However, 
the broken bones showed slight tendency to unite, and at the end of 
a year he was still unable to return to work. We may say of this 
case that owing to weakness of the bones of the left leg he was pre
disposed to injury, and that such injury when it did occur had a 
far greater effect on him than it would have produced in a normal 
individual. Case No. 2 was 47 years of age, married, colored, and 
employed for 18 months as a laborer in the public works depart
ment. At 11.30 a. m. on a Tuesday in July, 1914, while stacking 
lumber, he fell, suffering a contusion of the right forearm. & a 
result he developed an osteomyelitis of the bones of the right fore
arm which incapacitated him, and at the end of a year he was still 
unfit for work. This case illustrates the point made earlier in the 
paper that an injury, which at the time of occurrence may appear 
trivial and of small consequence, may later develop into a serious 
if not permanent disability. Failure to report this injury promptly, 
owing to its seemingly mild character, caused much inconvenien~ 
and time loss to all parties concerned. 

Case No. 3 was 68 years of age, single, white, and employed for 10 
years. At 11.58 a. m. on a Tuesday in December, 1914, while em
ployed as a helper in the pattern shop and engaged in boring battens 
for powder boxes, he stepped on a pile of lumber, slipped, and fell, 
fracturing the neck of his left femur. Union of the broken bone 
appeared to be a very slow and tedious process in his case and at the 
end of a year he was still unable to return to work. In this case his 
age and general physical condition were contributing factors toward 
his disability. 

Table No. 16 shows the injuries resulting in death and a summary 
of each case. There were five cases in this class and a brief history 
of each case is given. 

Case No. 1 was 38 years of age, married, white, and employed for 
10 years. At 9.15 a. m. on a Saturday in January, 1914, while en
gaged as a helper in the gun shop, he was assisting in driving a key 
from a bit. The hammer used by another workman who was doing 
the driving suddenly flew off the handle, striking him on the bead. 
He appeared dazed for a few minutes but insisted on continuing 
work. Three or four days following the injury he began to complain 
of headache, vertigo, and general weakness, which gradually in
creased. The patient appeared listless, unsteady, and understood lit
tle that was going on about him. He gradually became unconscious 
and was taken to a hospital where a trephining operation was per
formed. The operating surgeon reported evidence of some hemor-
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Case Age. No. 

--
1 42 

2 47 

3 68 

Case Age. No. 

--
1 38 

2 40 

3 M 

• M 

5 75 

Marital RM'8. Time 
condition. employed. 

---
Married ... White ... 13 years .... 

. .. do . ..• . .. Colored . 18 mont.hs .. 

Single ... . . White ... 10 years .... 

Marital Race. Time 
condition. employed. 

Married •.. White •. . 10 years .. . . 

Single •. .. . Colored. 1 month . .. . 

Married •.. White ... 31 years . ... 

... do ...••• .. . do . •... 17 years . .. . 

. .. do .•.••. Colored. 8 years ... .. 

TABLE No. 15.-Injuria cawing diaability /or more tllan t year. 

Shop. N nture of In- Location of lnJUl'J'. Time lnjwed. Character of work. Jury. 

W ~st gun rer- Fracture ... ... Tibia and fibula, 2 p . m., Friday, Chll:ftlnf castings; ma-
r1age. left leg. April, 1914. c nls , third cia.'!S. 

Public works .. Contusion •.... Right forearm. _ .. . 11.30 a. m ., Tues- Stacking lumber; Ja.. 
day, July, 1914. borer. 

Lett femiir ..... . . . rattom .. .. .. . Fracture .. . ... 11.58 a. m., Tues- Boring battens tor 
day, December, powder boxes; help-
1913. er. 

TABLE No. 16.-Injuriu ruulting in death. 

Shop. Nature of In- 1..ocatlon of Injury. Time Injured. Character of work. jury. 

Gun ..... . ... .. Contusion •. . . . Head ...• . . .. . ... . . 9.15 a. m., Satur- Assisting In driving 
day, January, key from bit; helper. 
1914. 

Public works . . Fracture ...... Skull . .... ...... . . . 8.45 a . m., Satur- Teerlnf down coal-
day, Juno, 1914. hand Ing plant; )&. 

borer. 
Gun ..... ... . .. Contusion . .. . . Left leg . . • . ... ... . Wednesday,Aprll, Lathe; mach.lnJst, 

1914. first class. 

E~t gun car- Fracture and Peh·ls . ... . . . . ... . . 12.30 p . m.b Tues- Planlng machine; ma-
riage. internal In- day, Apr , 1915. chlnJSt, first class. 

Public works. 
juries. 

Excavating for water Fructure • •. .. . Tibia and fibula 4.15 p. m., Th11r.1-
right leg. day, June, 1915. pipe; JabOrer. 

Hlsiory of C8118. 

Stumbled and fell when over-
alls rought on sharp edge ol 
resting; Imperfect unlon of 
broken bones. 

Fell while piling up lumber and 
struck forearm; osteomyell-
ti! of bones of rlfrnt forearm. 
St~ on 8Jle of umbe( slflk 

and re ; !rncture 0 noc 
o! femur. 

Rfstory of C8118. 

Struck on head by hammer fly. 
ln~fl handle; cerebral hem· 
orr ~· Lost balance and fell to 
ru;und~ut 40 feet; frac.. 
ure of of skull. 

Heavy wrelJ('h fell from to~ of 
lathe strlklnJ calf of left eg; 
phlebitis, I ectlon, pulmo. 
nary embolism. 

Planer bed ran off su~portf 
crushing pelvis againli too 
cupboard. 

Hea:j6 coal bucket fell over, 
strt g right leg; Infection 
and gangrene. 

~ 
~ 

td 

~ 
g 
~ 

l g 

~ 
~ 

~ 
~ 

0) 
0 
-:i 



608 BLOEDOBN-INDUSTBIAL ACCIDENTS. Vol:l. 

rhage and destruction of brain tissue. The patient died a few weeks 
later but no further report of the case could be had. It is rather 
difficult to draw conclusions from this case but it appears probable 
that he suffered a concussion of the brain with possibly slow hemor
rhage and destruction of brain substance. 

Case No. 2 was 40 years of age, single, colored, and employed for 
one month as a laborer in the public works department. At 8.45 
a. m. on a Saturday in June, 1914, while engaged in tearing down a 
coal-handling plant he lost his balance and fell to the ground, a 
distance of about 40 feet. He suffered a fracture of the base of the 
skull and died the following day. 

Case No. 8 was 54 years of age, married, white, and employed for 
81 years. He was engaged as a machinist, first class, in the gun shop. 
On a Wednesday in April, 1914, while working on a lathe, a heavy 
wrench fell from the top of the lathe, striking the calf of the left leg. 
The injury appeared slight at the time, but resulted in phlebitis, 
infection, and death as a result of pulmonary embolism. This is 
another instance of an apparently slight injury with grave results. 

Case No. 4 was 54 years of age, married, white, and employed for 
17 years. He was engaged as a machinist, first class, in the east gun
carriage shop. At 12.80 p. m. on a Tuesday in April, 1915, while 
running a planer, the planer bed ran off the support, pinning him 
against a tool cupboard and crushing the pelvis. It appears that he 
had his back toward the planer at the time and had no opportunity 
to avoid the planer bed when it continued to come toward him inste.ad 
of reversing automatically as it was supposed to do. 

Case No. 5 was 75 years of age, colored, married, and employed for 
eight years. He was engaged as a laborer in the public works depart· 
ment. At 4.15 p. m. on a Tuesday in June, 1915, while excavating 
for water pipe, a heavy coal bucket fell over, striking his leg and 
fracturing both tibia and fibula. Owing to his age and rather poor 
physical condition the site of injury became infected and gangrene 
developed. His leg was promptly amputated, but death occurred 
the following day. 

Considering the eight cases of Tables 15 and 16 together, we see 
that four of them were injured by falling, three were struck by fall
ing objects, and one injured by machinery. Only one of these injuries 
was caused by power-driven machinery, and the remaining seven 
were the result of falls or falling objects. While the injuries caused 
by power-driven machines can be prevented in large measure by 
various protective devices, those due to falls and falling objects and 
the various kinds of hand labor are not so easily guardoo against, 
and depend more on the intelligence, quickness, and accuracy of the 
individual workman for their prevention. 
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Table No. 17 shows the results of the examination of the cases 
having received over 10 injuries each. Of the 16 men in this class, 
2 were not available for examination. Each case was examined 
physically, and also given a series of tests to determine the speed 
and accuracy of their movements. First, each man was told to place 
as many dots as he could on a sheet of paper by means of tapping 
with a pencil for 15 seconds. After a rest of 15 seconds, he repeated 
this procedure, the results being recorded in each case. Next he was 
asked to place a dot in each of 100 centimeter squares as rapidly and 
accurately as possible, the maximum time required and the accuracy 
being recorded. He was then given another 100 square drawing, 
and asked to place a dot in each square at each beat of the metro
nome, which was set at one beat per second. This procedure was re
peated with the metronome set at two beats per second, and again 
with the metronome set at four beats per second, and the accuracy 
of movement noted in each case. Each workman was then given a 
physical examination, and his age, race, marital condition, lehgth of 
time employed, and character of work were noted. The number and 
character of his injuries and the total number of days lost as a result 
of such injuries were also noted. 

TABLE No. 11.-Result of ezamination of cases having received over 10 
injuriea. 

Tapp!~ 16 Maximum Accuracy of movement. secon . time. 

Case. Pbyslcal examination. 

A. B. Ee<> ACCU· 1 per 2per 4 per 
onds. racy. second. second. second. 

--------------
P.ct. P.ct. P. ct. P.ct. 

A •...•• 88 80 42 90 99 100 64 Normal. 
B ....•. 94 92 34 91 100 100 84 Do. 
c ...... l~ 110 30 86 99 100 48 M111ked defective hearing. 
D .... •. 120 39 95 100 97 61 Defective vision. 
E ....•. St 28 91 100 100 92 Normal. 
J' .•.••. 87 84 42 98 100 98 66 Albumfnurla. 
0 ...... 101 101 30 99 100 98 8-1 Slight defocUve vision. 
H ...... 88 101 38 09 100 00 69 Normal. 
I. ...... 116 96 36 98 100 99 76 Albumlnurla. 
1 ......• 88 82 37 94 100 97 00 Defective vision and hearing. 
K ...... 66 SI 40 100 100 100 62 Normal. 
L ...... 100 106 26 100 100 100 95 De'ccth-c vision. 
ll: ...... 88 85 37 95 100 99 70 Albumlnurla. 
N ..•.•. 84 2 25 88 100 100 83 Defective vision. 

Table No. 18 shows the relative ranks of these cases according to 
the order-of-merit method. Each case was given a number according 
to his relative position in each test. Thus case D ranks 1 in the first 
tapping test. In filling in the squares, case N ranks first in the maxi
mum time required. Where more than one obtained the same result, 
the average standing was assigned to each. In summing up the re
sults, all those obtaining a standing above 7.5, which is the figure 
midway between the two extremes, were considered above the average 
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of this group and given a plus in that column. A)l below this stand
ing were given a minus in that column, and the results of this com
parison appear in the columns of Table No. 21 under the respective 
headings of "Rapidity" and "Accuracy." 

Case A was 22 years of age, white, single, and employed for five 
years. During the past two years he was engaged in lathe and bench 
work. Physical examination showed nothing abnormal. He had 
received 11 injuries, of which 5 were injuries about the eyes, 2 were 
injuries to fingers, 8 to wrists, and 1 to thigh. The total number of 
days lost was two. The order-of-merit method shows that he is below 
the average in both speed and accuracy. In all three tests he fell be
low the average, receiving a -3 in rapidity, and in the four accuracy 
tests he was below the average in three. We may say of this case 
that he is relatively slow of action and inaccurate in movements, 
which inaccuracy becomes particularly marked when he attempts to 
speed up. 

TABLE No. 18.-Relative ranks according to order-of-merit method. 

Tapptn5, 15 I 
.Maximum Accurncy or movement. 

SCCOD S. time. 

Cnse. 
I 

Rapid· Acco-
ity. ncy. 

A. n. Sec- Accu· 1 per 2per 4 per 
onds. racy. second. socond. second. 

- ------------
P.ct. P . d. P.d. P. ct. 

A. ••••...••........•...••..... 8 14 13.5 12 13.5 4 10 -3 -3 
B ............................ 5 7 6 10.5 6.6 4 3.5 +3 -I 
0 ............................ 8 2 4.5 14 13. 5 4 14 +2 -3 
D •.......................... I 1 11 6. 5 6.5 12.5 12 +2 -z 
E ............................ 13.5 8 3 10.5 6.6 4 2 +I -1 
F ............................ 11 10.5 13. 5 5.5 6. 5 10.5 9 -3 -2 
0 ............................ 2 4. 5 4.5 3.6 6.5 10.5 3.5 +3 -l 
B ........................... 8 4.5 JO 3.5 6.5 14 8 +1 -2 
I.··························· 4 6 7 5.6 6. 5 8.5 6 +3 -1 
] ............................ 8 12.5 8.6 9 6.5 12.6 13 -3 -i 
x ........................... 12 10.5 12 1.5 6.6 4 11 -3 - 1 
L ............................ 3 3 2 1. 5 6.5 4 1 +3 +f 
M ........................... 8 II 8.5 6. 5 6.5 8.6 7 -3 -I 
N .......... .. ............... 13.5 12.5 1 13 6. 5 4 5 +1 -1 
--·····-·······-············ · 7. 6 7.5 7.5 7.5 7. 5 7.5 7.6 ········ ........ 

Case B was 83 years of age, white, single, and employed for 11 
years. During the past two years he was engaged in annealing and 
steel foundry work. Physical examination revealed nothing abnor· 
mal. He had received 11 injuries, of which 5 were wounds of the 
fingers and hands, 4 were contusions of toes and ankles, 1 was a 
burn of face, and 1 a foreign body in eye. He lost no time as a 
result of these injuries. The order-of-merit method shows that in 
all three speed tests he was above the average for this group, receiv
ing a +3 under "Rapidity." In the four accuracy tests he was 
below the average in one, which was in accuracy in filling in the 
100 squares ns rapidly as possible. We may say in this case that 
he works rapidly, but shows tendency to inaccuracy when working 
against time. His position as steel worker is considered to be some-
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what more hazardous and to expose him to injury more frequently 
than the average employee. 

Case C was 38 years of age, white, married, and employed for 11 
years. During the past two years he was employed as a chipper and 
cold-saw operator. Physical examination showed defective hearing 
of both ears. He was unable to hear the whispered voice, or the 
watch tick on contact, and could hear the spoken voice at only 1 foot 
for each ear. He had received 18 injuries, of which 13 were wounds 
of the fingers and hands, 2 were wounds of the forearm, 1 a contusion 
of ankle, 1 a foreign body in eye, and 1 a fractured toe. He lost 25" 
days as a result of injury. The tests employed showed that this-. 
man was above the average for this group in two of the three speed 
tests, and was below the average in three of the four accuracy tests. 
In fact, he received the lowest rating of the group in the accuracy 
of filling the 100 squares as quickly as possible, and also in the accu
racy with which he filled the squares at four movements per second. 

This case stands well regarding rapidity of moYement, but very 
low as regards accuracy of movement, which fact, together with his 
marked defect in hearing, would account for his frequent injury. 
That deafness is a predisposing factor to injury can not be doubted 
in an environment where a warning of any sudden danger depends 
quite 'as frequently upon the sense of bearing as upon vision. 

Case D was 34 years of age, white, married, and employed for 10 
years. He was employed as an air-drill operator, chipper, and in 
the boiler shop. Physical examination shows 3/20 vision for each 
eye. He had received 11 injuries, of which 8 were wounds of the 
fingers and hands, 2 were wounds of the legs, and 1 a wound of the 
cheek. In tests for speed he was above the average in two of the 
three tests and ranked first in the tapping test on both trials. In 
accuracy of movement he was above the average in two. In both 
the two movements per second and the four movements per second 
he fell below the average. We may say of this case that in rapidity 
of movement he is excellent, but shows a tendency to become inac
curate when the rate of movement is increased. His defective vision, 
which is quite marked, is considered to be a contributing factor 
toward his frequent injuries. 

Case E was 18 years of nge, white, married, and employed for 18 
months. He was employed as an apprentice and engaged in bench 
work. Physical examination revealed nothing abnormal. He re
ceived 11 injuries, consisting of wounds of the fingers and hands, and 
lost no time as the result of injury. His speed tests show him below 
the average in two of the three tests, but in accuracy he is above the 
average in three of the four tests. We may say that he is slow but 
accurate in his work, and that he does not lose this accuracy when 
speeded up. His frequent injuries are no doubt due to his age, 
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short length of time employed, and his rate of apprentice, all of 
which we have shown are predisposing factors. 

Case F was 22 years of age, white, married, and employed for 5 
years. His work was mainly on the lathe, drill press, and bench. 
Physical examination showed albuminuria. He received 10 wounds 
of the fingers and hands, 1 wound of the heel, and 1 contusion of the 
nose. His tests on speed showed him below the average in all three 
and below the average in two of the four accuracy tests. This case 
shows marked slowness of movement and some inaccuracy, which is 
especially marked when speed is attempted. 

Case G was 31 years of age, white, married, and employed for 10 
years. He was a casting cleaner, chipper, and helper in the foundry. 
Physical examination showed slight defective vision of right eye. 
He received 11 wounds, of which 9 were foreign bodies in the eye, 1 
a laceration of scalp, and 1 a sprain of right forearm. No time was 
lost as a result of these injuries. His speed tests showed him abo¥e 
the average in all three tests, and he was above the average in three 
of the four accuracy tests. We may say of this case that in speed 
and accuracy of work he is above the average for this group. His 
frequent injuries, which are mainly to the eye, were due to flying 
chips to which his occupation particularly exposes him, and no doubt 
could be prevented by the use of properly fitting goggles. 

Case H was 34 years of age, white, single, and employed for 11 
years. He was engaged in lathe work. Physical examination showed 
nothing abnormal. He received 11 injuries, of which 5 were wounds 
of the fingers and hands, three were wounds of the leg, 2 were foreign 
bodies in the eye, and 1 a bum of eyelids. He lost two days as a 
result of injury. The three speed tests showed him below the 
average in two, and he was below the average in two of the four 
accuracy tests. We may say of this case that he is comparatively 
slow and is inaccurate when speeding up. 

Case I was 20 years of age, white, married, and employed for 5 
years. He was engaged on a milling machine, lathe, shaper, and as 
tool grinder. Physical examination showed marked albuminuria. 
He received 15 injuries, of which 10 were wounds of the fingers and 
hands, 1 sprain of ankle, 2 were foreign bodies in the eye, 1 a con· 
tusion of knee, and 1 a contusion of back. His speed tests showed 
him above the average in all three, and he was above the average in 
three of his four accuracy tests. He lost three days as a result of 
injury. This case shows up well in his speed and accuracy tests. 
The albuminuria, if constant, would certainly be a factor in lowering 
his vitality and predisposing him to injury, while the character of 
his work exposes his fingers and hands to frequent injury. 

Case J was 34 years of age, white, married, and employed for 
13 years. He was engaged as a casting cleaner and cold-saw oper· 
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ator. Physical examination showed defective vision and hearing. 
In the speed tests he was below the average in all three, and was 
below the average in three of the four accuracy tests. He received 
12 injuries, of which 4 were wounds of fingers and hands, 5 were 
foreign bodies in the eye, 1 a burn of eye, 1 an abrasion of forehead, 
and 1 an abrasion of leg. This case showed slowness and inaccuracy 
of movement, which, together with his defective vision and hearing, 
would predispose him to injury. His frequent injuries could no 
doubt be lowered by the use of goggles. 

Case K was 22 years of age, white, married, and employed for 5 
years. He was engaged as a tool maker, shaver, grinder, and on lathe 
work. Physical examination. showed nothing abnormal. He received 
15 injuries, of which 12 were foreign bodies in the eye, 1 was a burn 
of the inner canthus of eye, and 2 were wounds of the fingers. He 
lost two days as a result of injury. His speed tests showed him 
below the average in all three, but in accuracy he is above the average 
in three of the four tests. This case showed that he is relatively slow 
but accurate in his movements. His character of work renders him 
particularly liable to eye injuries, and with the use of properly fitting 
goggles his frequent injuries could be prevented. 

Case L was 41 years of age, white, married, and employed for 17 
years. He was engaged in preparing pack bits for boring out guns. 
Physical examination showed marked defective vision. He received 
11 injuries, of which 8 were wounds of fingers and hands, 1 a foreign 
body in the eye, 1 a contusion of lip, an_d 1 abrasion of foot. In 
all tests for speed and accuracy this case was above the average and 
heads the entire group in this respect. His frequent injuries can no 
doubt be attributed in a large measure to his defective vision. 

Case M was 17 years of age, white, single, and employed for 10 
years. He was engaged as an apprentice on a lathe, milling machine, 
and in general machine work. Physical examination showed al
buminuria. He received 12 injuries, of which 10 were wounds of 
the fingers and hands, 1 a sprain of left groin, and 1 a contusion 
of mastoid region. He lost two days as the result of injury. His 
speed tests showed him below the average in all three, but in ac
curacy he is above the average in three of the four tests. This case 
shows slowness but accuracy of movement. His position of ap
prentice, his age, and length of time employed all place him in classes 
most susceptible to injury, as we have shown in previous tables, and 
the albuminuria, if constant, is a factor in lowering his vitality and 
efficiency. 

Case N was 41 years of age, white, married, and employed for 
three years. He was employed in furnace room and about acid tub. 
Physical examination showed moderate defective vision of both eyes. 
He received 11 injuries, of which 10 were wounds of the hands and 
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1 of the foot. His speed tests show him below the average in two, 
and his accuracy tests show him above the average in three of the 
four tests. We may say of this case that he is relatively slow but 
accurate, and that his defective vision is a contributing factor to
ward his frequent injuries. 

Tables 19, 20, and 21 show the shops arranged according to the 
average number of men employed, the number of days lost per man 
from each shop, and the percentage of injuries in each shop. The 
work was divided among 27 different shops, and the character of 
work performed and the types of machinery used were noted in each 
shop. 

TABLE No. 19.-Shopa arranged accordi11g to the arcmge ntimber of m<'!l 
employed. 

Shops. 
AHmre J Percentage numl>t>r of Numoor of • "umherol 
men em- Injuries. of men days lost. 
ployed. Injured. 

1. Erooting ........... . .....•.......•........•........ 
2. West 1mn carriage ................................. . 
3. Mlsccllnnoons .................•..•................. 

2&3 441 1 4QS 
256 419 16l 1,0711 
217 .;60 'Oi m 

4. East !!Un rorrlal!O ... • ............................... 226 m 12.~ 
S. Secondary mount .•.....••.......••... . ............ 
6. Gun ............................................... . 
7. Breech mechanism ............................... . 

216 192 I'll I 
214 233 109 :?, 157 
1911 270 136 • 8. Founrlry. . . . . . . . . . . . . . . . . . . . . . . . . ............... . 

9 Tool.. ................••..........•......•..•....... 
193 287 149 1.(137 
1116 301 162 lZ' 

10. Pattern ......••.................................... 137 137 100 
11. Sl~ht ............ . ....•............................. 124 a ·s 313 
12. C'artrldl!• ca<e .....................• • ....•......... 109 316 200 431 
13. Puhltc works .......................•............... 

ii: S~!.iU:~:: ::::::: :::: :: :::: :::::: ::: : :: :: :::::::::: :1 
17. Model bus In Md shop ............................. ·I 
~: ~~}~~~~\~tf.·~i.{~i::: :.:.:.:: ::.:.:: :: : : : :: : : : : : : : : : : : : : 
21. Electric power plnnt. ............................. . 

~: ~~~~,~~~~;r~~~~:::::::::::::::::::::::::::::::: 

10~ 12il 119 1,051 
99 120 121 
91 99 100 l.:?l 
R2 1 99 221 
81 61 75 117 
77 H 1 
74 94 127 
52 4 92 
~8 44 92 
37 95 257 
37 49 132 

21. Primer ............................................ . 23 39 170 22 
25. Duffing ............................................ . 18 11 62 m 
26. O:.yacctyleno ...•..........••.•.....•••••...•.••.•. 
27. Pneumatic power plant. ...•.......•.........•..... 

I 

3 1 33 ............ 
2 1 50 , ............ 

The erecting shop was No. 1 in the average number of men em· 
ployed, having 263 men. In number of days lost per man this shop 
ranks eighteenth, there being 405 days lost as a result of injm·y, or 
1.5 days per man. In the percentage of injuries the erecting shop 
ranks sixth, there being 441 injuries or 168 per cent. The class of 
work performed in this shop is the erecting of gun mounts for the 
large-caliber guns, the mounting of the guns, and the manufacture 
of ammunition hoists. This is very heavy work and involves the 
use of traveling cranes. Approximately two-thirds of the men are 
machinists in this shop. Besides this there are about 40 boiler makers 
and a large number of helpers and laborers. The machines used are 
mainly planers, slotters, lathes, drill presses, milling and boring 
machines, and air hammers. About half of the men are engaged in 
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machine work and the rest in bench and floor work. The boiler 
makers appear to be the most exposed to injury. The tables show 
that this shop stands well as to the number of days lost per man but 
that the percentage of injuries is comparatively high. This large 
number of slight injuries is due in great measure to flying chips and 
to hoisting apparatus. 

TABLE No. 20.-Slwps arranged according to number of da11s l-Oat per man. 

Shops. 

I. Gun •••••.••....•••.•••..••.•.••....•...•.•.........•.•...•..••. 
2. Public works ............. •... .....•............................ 
a. BufflnJ( ••••••••....•••......•......•...••.......•....•...•...... 

:: ~~~~'.s. ~~~~~~-~::::::: :: :: : ::: : : ::: : :: : : : : : : : :: : : ::: : : : :: : :: 

I~ f s~~;;\~ ~ii): ii!!~: iii ii! i: :;; : ii: i) ii!! iii iii ii :ii 
~: ~~~~~~::::::;;;:;;;;:;;;;;;;;;:::::~;;;;;~;;;~;;; 
lG. Breech mecbanlsm .........•••....••...............•............ 
17. Slitht •....••...... .... ...• .... ... · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · 
I . Erectlo~ •..•.....•.............................................. 

~: ~!:~!~ ~~~~:~'.~~::::: :: :: : : :: :: : :: : : ::: : : : : : : : : : : : :: : : : :: : : : 
2'1. Mlscellruleous ...... •...... ......... ...... ............... . . ...... 

:: ~~~? ~~-~~:: :: : : : : : : :: :: : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : 
25. Outside ........................................................ . 

~: ~=ri~~wer.iiiruii::::::::::::::::::::::::::::::::::::::::: 

Avernge 
number of 
men em-
ployed. 

2U 
108 
18 
37 

137 
1113 
52 
99 

2,';6 
109 
226 

82 
74 
81 
37 

199 
124 
2113 

91 
48 
23 

2-17 
216 
I~ 
77 
3 
2 

Number of Number of 
days lost days lost 
per shop. per man. 

2,157 10.1 
1,051 9.7 

171 9.5 
m 7.6 
776 6. 7 

1,037 6.4 
250 4.8 
436 4.4 

1,079 4.2 
433 4.0 
768 3.4 
221 2. 7 
186 2.4 
147 1. 8 
68 1.8 

34R I. 7 
l!08 1. 7 
405 1.5 
121 1.3 
58 1.2 
22 1.0 

223 .9 
143 .7 
127 . 7 

............ ............ 

............ ............. 

............ ............ 

TABLE No. 21.-Shops arranged according to the percentage of injurlea. 

Shops. 

~: ~~~iditica50·::::::.·::::::::::: :: : : :: : : : :: : : : : : : : : : : :: :: : : : : : : : 
~: ~L:r~:~~~~-~:: :::: ::: ::: ::: : : : :: ::::: ::: : : :: :: :: : : ::::::: 
5. Prim r ...•..................................................... 

~: ~£~~~~:·:·:~·:·:::::::::::::::::::::::::::::::::::::::::: 
1~: ~~ooiiaiiisiii: :::::::::::: ::: : : :: : : :: : : :: : : : :: : : : : : : : :: : : : 

i~~ ~!??;;~:::::::::: ~~:: :~:: ~: ~:::: ~~~ ~ :: ~ ~ ~~: ~:: ::: ::: ~: ::: : : 
IS. PubUc works ..•........ ..... ................ ·.·.···.··········· 
16. Gun .••••••.•..••••...•...•••.••...•.•••.....•. •••.•• ..••••.•••• 

~~: i~rre%::.: :::::: ::::::::::::::::: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

1r~m.: : :!+ 

Avern~o Percentage number Number of 
of men Injuries. of men 

employed. Injured. 

124 388 313 
109 316 290 
~7 95 257 

247 560 227 
23 39 170 

263 441 168 
256 419 164 
1!<6 301 162 
193 287 149 
199 2i0 136 
37 ~9 132 
74 94 127 

226 2~2 125 
99 120 121 

!OS 128 119 
214 1 233 109 
01 99 109 

137 137 100 
82 1 99 

~21 4 92 
44 92 

216 192 !19 
81 61 75 
l~ 11 62 
2 1 50 
3 1 33 

nl 14 18 
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The west gun-carriage shop ranks second in number of men em
ployed, having an average of 256 men. The number of days lost per 
man was 4.2, placing this shop seventh in this class. The charact.er 
of the work performed consists in the finishing of gun carriages, 
mounts, general machine work, and the repairing of machinery. 
The types of machines used are grinders, drill presses, shapers, slot
ters, planers, boring mills, lathes, gear cutters, air and electric drills, 
and electric cranes. About half of the work is machine work, the 
balance being bench work or work with hand tools. About three
fourths of the men are machinists, the remainder being helpers, ap
prentices, and laborers. This shop shows a relatively high percent
age of injuries and a high average per man of time lost as a result 
of injury. 

The miscellaneous shop ranks third in number of men employed, 
there being an average of 247 men. The time lost per man was 0.9 
day, placing this shop twenty-second on this table, and the percentage 
of injuries was 227, or fourth on Table 19. The character of work 
performed is the finishing of gun mounts, parts for torpedoes and 
torpedo tubes, sights, and wireless apparatus. The types of machines 
used are mainly lathes, boring mills, drill presses, milling machines, 
grinders, shapers, planers, and electric cranes. About four-fifths of 
the men are machinists, the balance being helpers and apprentices. 
This shop shows a very high rate of injury, but the time lost per man 
is very low, showing that the injuries as a rule were comparatively 
slight. 

The east gun-carriage shop ranks fourth in number of men em
ployed, there being an average of 226 men. It ranks eleventh in 
number of days lost, showing a loss <>f 3.4 days per man. It ranks 
thirteenth in per cent of injuries, showing 125 per cent. The char
acter of work performed is largely of a heavy nature, such as gun 
mounts and carriages, and there is very little light or bench work. 
The types of machinery are lathes, boring mills, planers, slotters, 
drill presses, shapers, and grinders. There are about 180 skilled men, 
the balance being helpers and apprentices. This shop shows a fairly 
!ow injury rate and also a rather low loss of time per man. 

The secondary mount shop stands fifth in number of men em
ployed, there being an average of 216 men. In number of days lost 
it stands twenty-third, with an average of 0.7 day lost per man. In 
percentage of injuries it stands twenty-second, there being 192 in
juries, or 89 per cent. The character of work performed is mainly 
the manufacture, assembling, and the making of parts for torpedoes. 
The character of machinery is chiefly lathes, milling machines, drill 
presses, slotters, planers, boring mills, turret lathes, and screw ma
chines. The work is about evenly divided between machine and 
bench work. There are about 35 helpers and apprentices, the re-
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mainder being skilled men, mostly machinists. This shop shows a 
remarkably low rate of injury and loss of time per man. 

The gun shop ranks sixth in number of men employed, having an 
average complement of 214. In number of days lost this shop heads 
the list, showing an average of 10.1 days lost per man. In per
centage of injuries it stands sixteenth, showing 109 per cent. The 
character of work performed is chiefly of a heavy nature and con
sists in the boring, shrinking, and rifling of large-caliber guns. 
Lathes are the chief machines used. There are three electric over
head traveling cranes. About half the employees are skilled, the 
remainder being helpers and laborers. This shop shows a rather 
low rate of injury, but in number of days lost per man it heads the 
list. Two of the injuries in this shop resulted fatally. We may say 
that although there were comparatively few injuries, they were more 
apt to be of a serious nature when they did occur. 

The breech-mechanism shop ranks seventh in number of men em
ployed, having an average complement of 199 men. In number of 
days lost it stands sixteenth, showing a loss of time of 1.7 days per 
man. In percentage of injuries it stands tenth, with a percentage 
of 136. The character of work performed is mainly making breech 
plugs for guns. The types of machinery include lathes, planers, 
milling machines, drill presses, grinders, screw cutters, profilers, 
slotters, and shapers. About 60 per cent of the work is machine 
work and the balance bench work. This shop shows a fairly high 
rate of injury but a relatively low loss of time. 

The foundry shop stands eighth in number of men employed, hav
ing an average complement of 193 men. In number of days lost it 
stands sixth, showing a loss of 5.4 days per man. The character of 
work performed consists mainly of melting and pouring pastings and 
making the molds for this purpose. The class of casting made are 
mostly steel, bronze, and brass. The work involves melting of the 
metal, testing it for quality, and pouring it into the molds. After 
the castings are made they are dressed with hammer and chisel and 
emery wheels, and the blowholes and sandholes are often electric 
welded. The workmen of this shop may be divided into the follow
ing classes: Molders, who make the molds for castings and cores; 
approximately half of the men fall into this class. Helpers, who do 
the general labor work about the shop, hauling sand, working over 
the sand, carrying mold frames in, and removing castings. Fur
nacemen, steel workers, and electric welders, apprentices and casting 
cleaners, who form a comparatively slight per cent of the total force. 
The machines consist mostly of cold saws, grinders, and electric over
head traveling cranes. This shop shows both a comparatively high 
injury rate and a high loss of time per man. 
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The tool shop ranks ninth in number of men employed, showing 
an average complement of 186. In number of days lost it stands 
twenty-fourth, showing a loss of 0.7 day per man. In percentage 
of injuries it stands eighth, showing a percentage of 162. The char
acter of work performed here is mainly the manufacture and repair 
of tools. The types of machinery used are lathes, milling machines, 
planers, grinders, and drills. About 75 per cent of the work is 
machine work and the balance bench work. This shop shows a high 
injury rate, but a very low loss of time per man. The injuries are 
mostly due to flying chips of emery and steel, affecting the eyes par
ticularly, and could be materially lessened by the use of properly 
fitting goggles. 

The pattern shop ranks tenth in number of men employed, haring 
an average complement of 137 men. In the number of days lost it 
stands fifth, showing a loss of 5.7 days per man. In the percentage 
of injuries it stands eighteenth, having a percentage of 100. The 
character of work performed is mainly the making of wood patterns 
and general carpenter work. The types of machines are saws, circu~ 
lar and band, planers, joiners, dovetail and mortise machines, nailers, 
and borers. The class of employees are mostly pattern makers, 
joiners, millmen, and woodworkers. This shop shows a compara
tively low injury rate but a high rate of time lost. The injuries in 
this shop are chiefly due to lacerations from saws, which when they 
occur are apt to cause loss of time. 

The sight shop stands eleventh in number of men employed, hav
ing an average complement of 124. In time lost it stands seventeenth, 
showing 1.7 days' loss per man. In percentage of injuries the sight 
shop heads the list, showing a percentage of 313. The character of 
work performed is the making of sights for guns and periscopes, 
telescopic lenses, and the optical repair work. The types of ma
chinery are lathes, planers, shapers, milling machines, drill presses, 
and grinders. This shop shows a relatively low loss of time per man, 
but in the per cent of injuries it is higher by considerable margin 
than any other shop. 

The cartridge-case shop stands twelfth in the average number of 
men employed, having an average complement of 109. In the num
ber of days lost it stands tenth, showing a loss of 4 days per man. 
In the percentage of injuries it stands second, with the percentage of 
290. The character of work performed consists mainly in the mak
ing of brass cartridge cases and steel powder tanks. The types of 
machinery are punch and hydraulic presses and lathes. There is 
considerable furnace work done here. Two-thirds of the men are 
helpers, the rest being skilled men, mostly cartridge-case makers. 
This shop shows a comparatively high loss of time per man and a 
very high injury rate, being exceeded in this respect only by the 
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sight shop. The high injury rate here is no doubt influenced by the 
large percentage of helpers employed, whom we have shown have a 
high injury rate, and by the character of the work performed. 

The public works department ranks thirteenth in number of men 
employed, having an average complement of 108. In number of 
days lost it stands fifteenth, with a percentage of 119. The char
acter of work performed is mainly painting, plumbing, bricklaying, 
the cleaning and repairing of streets, care of railroad tracks, and 
the general labor work about the grounds and buildings. There is 
practically no machine work done. About one-third of the men are 
skilled, including the painters, plumbers, and bricklayers. About 
two-thirds are laborers, practically all colored. This group of em
ployees shows a moderate injury rate as compared with other shops, 
but a very high loss of time as a result of injury. There were two 
injuries which resulted fatally and one which caused disability for 
over one year, all three occurring among colored laborers.· The 
large percentage of colored employees in this department is an im
portant factor in this large loss of time. 

The forge shop stands fourteenth in number of men employed, 
having an average complement of 99. In number ot days lost it 
stands eighth, showing a loss of 4.4 days per man. In the percentage 
of injuries it stands fourteenth, showing a percentage of 121. The 
character of work performed is mainly the forging of steel and black
smith work. The types of machinery are presses, drop forges, hy
draulic hammers, and furnaces. This shop shows a moderate injury 
rate compared with other shops, but shows a rather high loss of time 
per man, indicating that many of the injuries resulted in temporary 
incapacity. 

The supply force stands fifteenth in the number of men employed, 
showing an average complement of 91. In number of days lost it 
stands nineteenth, showing a loss of 1.3 days per man. In percentage 
of injuries it stands seventeenth, showing a percentage of 109. The 
character of work performed is mainly the moving and storing of 
supplies of all kinds. Besides this, there are a few cold saws, band 
and circular saws, and an electric crane. The majority of the men 
are laborers, but there are a few skilled men to operate the saws, 
and carpenters to look out for the issuing and care of lumber. This 
shop shows both a low rate of injury and a low loss of time per 
man. The work involves comparatively slight hazard. 

The hauling department stands sixteenth in the number of men 
employed, having an average complement of 82. In time lost it 
stands twelfth, showing a loss of 2. 7 days per man. In percentage 
of injuries it stands nineteenth, showing a percentage of 99. The 
character of work performed is mainly the transportation of supplies 
to the shops and of the finished product from the shop. The types of 
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machinery used are steam locomotives, wreckers, and auto trucks. 
The majority of the men are laborers and helpers. Besides this, there 
are about 15 men employed as engine tenders and chauffeurs. This 
department has a fairly low injury rate, but a somewhat higher rate 
of loss of time per man, although both tables show this shop to com
pare very favorably with others in both respects. 

The model basin and shop stands seventeenth in number of men 
employed, having an average complement of 81. In time lost it 
stands fourteenth, showing a loss of 1.8 days per man. In percent
age of injuries it stands twenty-third, showing a percentage of 75. 
The character of work performed here is mainly the manufacture 
and testing of models and the repair of the yard craft. In the metal 
shop the types of machines used are lathes, planers, milling machines! 
drill 1 •resses, boring machines, and grinders. The type of machines 
used in the pattern shop are lathes, band, rip, and circular saws. 
variety molders, stickers, profilers, planers, and mortise machines. 
The majority of the men are machinists, joiners, and pattern makers. 
Besides these there are a few helpers, apprentices, and laborers. This 
shop shows a moderate loss of time as a result of injury and a very 
low injury rate. 

The outside shop ranks eighteenth in number of men employed, 
having an average complement of 77. It shows no days lost as a 
result of injury. In the percentage of injuries it stands twenty
seventh, showing a percentage of 18. The character of work per
formed is mostly desk or clerical work. There are a few laborers 
and helpers engaged in the laboratory, blue-print room, and photog
raphers' shop. This shop shows a low percentage of injuries a.nd no 
Joss of time, as the work involves slight risk of injury. 

The coppersmith shop ranks nineteenth in number of men em
ployed, having an average complement of 74. In number of days 
lost it stands thirteenth, showing a loss of 2.4 days per man. In 
percentage of injuries it stands twelfth, showing a percentage of 127. 
The character of work performed consists mainly in the manufacture 
of copper pipe, powder boxes, and articles from sheet copper, tin, 
and galvanized iron, and repair work on same. About two-thirds of 
the men are skilled, such as coppersmiths and tinsmiths, and the 
remainder are helpers and apprentices. The machines consist 
mostly of drill presses and cutting and breaking machines. This shop 
Ehows a moderate injury rate and loss of time rate. Most of the 
injuries were due to coming in contact with sharp edges of metal or 
burns due to braising and soldering. 

The steam power plant stands twentieth in number of men em
ployed, having an average complement of 52. In loss of time it 
stands seventh, showing 4.8 days lost per man. In percentage of 
injuries it stands twentieth, showing a percentage of 92. This shop 
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is concerned with supplying the entire motive power and heating 
system of the yard. The class of work is mostly tending furnaces and 
the repair of steam lines and connections. There are about an equal 
number of pipe fitters and helpers and four machinists. This shop 
shows a low injury rate but a high loss of time per man. 

The electric power plant stands twenty-first in number of men 
employed, having an average complement of 48. In loss of time it 
stands twentieth, showing a loss of 1.2 days per man. In percentage 
of injuries it stands twenty-first, showing a percentage of 92. The 
work consists mainly of repairing commutators and other electrical 
appliances and the installing of all electric machinery. This shop 
contains the large dynamos supplying electric current to the yard. 
The repair shop contains a machine lathe, shaper, and drill press. 
This shop shows a low injury rate as well as a low loss of time per 
man. 

The gunner's workshop ranks twenty-second in the number of men 
employed, there being an average complement of 37. It ranks fourth 
in the number of days lost, showing 7.5 days per man. It ranks third 
in per cent of injury, showing a percentage of 257. The character of 
work performed here is mainly work on fuses and primers, canvas 
bags, rigging, painting, sewing, and leather articles. The types of 
machines used are hydraulic presses, cutting, punching, and sewing 
machines, and drill presses. About three-fourths of the men are 
skilled and the remainder helpers and laborers. This shop shows a 
high injury rate and also a large loss of time as a result of injury. 

The seaman gunners' shop ranks twenty-third in number of men 
employed, there being an average complement of 37. It ranks 
fifteenth in number of days lost, showing 1.8 days per man. It ranks 
eleventh in per cent of injuries, shewing 132 per cent. The character 
of work performed here is mostly the manufacture of small and deli
cate articles, such as parts of torpedoes, electric firing and lighting 
attachments, and parts of breech mechanisms. The machines used 
nre lathes, milling machines, drill presses, planers, shapers, slotters, 
and grinders, the bench and machine work being about equally 
divided. About four-fifths of the men are machinists, the remainder 
are helpers and apprentices. This shop shows a moderate injury 
rate and comparatively low loss of time as a result of injury. 

The primer shop ranks twenty-fourth in number of men employed, 
there being an average complement of 23. It ranks twenty-first in 
number of days lost, showing 1 day per man. It ranks fifth in the 
per cent of injury, showing 170 per cent. The character of work 
performed here is the making of primers. Types of machinery used 
are automatic screw machines. The majority of the men are ma
chinists, the remainder are helpers and apprentices. This shop shows 
a low loss of time per man, but a high percentage of injuries. 
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The buffing shop ranks twenty-fifth in number of men employed, 
there being an average complement of 18. It ranks third in the number 
of days lost, showing 9.5 days per man, and twenty-fourth in num
ber of injuries, showing 62 per cent. The character of work per
formed here is mainly the polishing and buffing of metal articles. 
This shop shows a very high loss of time per man, but a very low 
rate of injury, which would indicate that accidents when they occur 
here are apt to be serious. 

The oxyacetylene shop ranks twenty-sh.1.h in number of men em
ployed, having an average complement of 3. It shows no days l~ 
as a z:egult of injury. In percentage of injuries it stands twenty
sixth, showing a percentage of 33. The work consists in cutting metal 
by means of the oxyacetylene flame. This work shows a low injury 
rate and no time lost as a result of injury. 

The pneumatic power plant stands twenty-seventh in number of 
men employed, having an average complement of two. It shows no 
time lost as a result of injury. The work consists in keeping up 
pneumatic power for the yard by means of air-pumping engines. 
In percentage of injuries it stands twenty-fifth, showing a per
centage of 50. This work shows a low injury rate and little hazard. 

From a study of the injuries in the various shops, it appears that 
they may be roughly ascribed to the following causes: 

1. Falls. 
2. Falling, rolling, and flying objects. 
3. Power-driven machinery. 
4. Hand tools and simple apparatus. 
5. Carrying, lifting, and transportation. 
6. Dangerous substances, such as molten metal and electric 

wires. 
Falls were responsible for all three of the injuries causing dis

ability for more than one year and for one of the five fatal injuries. 
Falling, rolling, and flying objects caused a large percentage of in
juries. Falling and rolling objects caused many of the fractures, 
particularly those of the lower extremities, and caused three of the 
five injuries resulting fatally. Flying objects caused the great per
centage of the eye injuries which form such a large part of the 
total number of injuries and which may be prevented in great 
measure by the use of properly fitting goggles. 

Power-driven machinery is a fruitful source of injury and one that 
may be counteracted through various safety devices. The high-speed 
machines, such as grinders, circular and band saws, and high-speed 
lathes, are particularly dangerous and require the use of safety de
vices. The heavy, slow-speed machines, such as planers, shapers, 
slotters, and slow-speed lathes, are comparatively less hazardous. 
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Work with hand tools and simple apparatus exposes the workman 
to frequent injury, mostly of the nature of wounds of the upper ex
tremities, particularly of the fingers and hands, the majority of 
which are slight and cause no loss of time. 

Carrying, lifting, and transportation resulted in a relatively small 
percentage of injuries and includes muscular strains and sprains due 
to lifting and carrying. 

C-0ntact with dangerous substances, such as molten metal, live 
wires, and the various caustic solutions, was responsible for a small 
number of injuries. 

As a result of our studies of injuries in the yard we may draw the 
following conclusions regarding them: 

1. The highest percentage of injuries occurred among employees 
between the ages of 16 and 20 and decreased steadily to those be
tween the ages of 50 and 59, who showed the lowest injury rate, and 
from this point the percentage of injuries showed a slow but con
stant rise with advancing age. 

2. The colored employees showed a higher injury rate than the 
white employees although engaged as a rule in less hazardous work. 

3. The single employees showed a higher injury rate than the mar
ried employees. 

4. The injury rate was markedly higher during the first six 
months of employment and decreased steadily and constantly as the 
length of time employed increased. 

5. The skilled employees showed the lowest percentage of injuries 
and the helpers and apprentices showed the highest percentage of 
injuries, with the laborers standing about midway between the two. 

6. The injuries reported increased from 67.7 per cent in 1914 to 
78.7 per cent in 1915. 

7. The percentage of injuries increased during the year, particu
larly during the last eight months, and showed a direct relation to 
the number of new employees taken on during this time. 

8. The day of the week showed very slight influence on the num
ber of injuries, Monday standing very well compared with other 
days. 

9. With the eight-hour day we find the greatest percentage of 
injuries occurring during the first two hours of work, with a steady 
decline for each two-hour period thereafter. It is believed thut the 
first two-hour period is the period of adjustment of the workman to 
his machine or tool, that this process requires a focusing of the 
attention on the work to be performed and the inhibition of disturb
ing thoughts and external stimuli, that this process requires a definite 
interval of time for its accomplishment, and that during this period 
of adjustment. the workman is more susceptible to injury. 
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10. The 4 p. m. to 12 midnight shift showed the highest percentage 
of injuries and the 12 midnight to 8 a. m. shift showed the lowest 
percentage of injuries, while the 8 a. m. to 4.30 p. m. shift stands 
between these two and slightly below the 4 p. m. to 12 midnight shift, 
the dift'erence in the character of work performed by these three 
shifts accounting in great measure for this dift'erence in rate of 
injury. 

11. Of the 4,711 injuries received by 2,178 men, 1,263 were received 
by 188 men. In other words, 8.6 per cent of the total number of men 
who were injured received over 26 per cent of the total number of 
injuries. 

12. The three most frequent injuries received in the order of their 
frequency were lacerations, contusions, and foreign bodies in the eye. 

13. Of the total number of injuries received, 63 per cent were in
juries of the upper extremities, 16 per cent were injuries of the ey~ 
11 per cent were injuries of the lower extremities, and 7 per cent were 
injuries of the head. 

14. Of the 4,711 injuries received, 443, or 9.4 per cent, caused loss 
of time. Of these injuries, 217 caused loss of from 1 to 6 days, 24 
caused loss of from 7 to 14 days, and 118 caused loss of from 15 to 29 
days. 

15. Three injuries caused disability for more than one year, and 
were all the result of falls sustained by the workmen. 

16. Fh·e injuries resulted fatally, three being caused by falling 
objects, one being the result of a fall, and one being caused by 
machinery. 

17. The six shops showing the greatest loss of time per man as 
a result of injury in the order of number of days lost per man were 
the gun shop, public works, buffing, gunners' workshop, patt.ern, and 
foundry. 

18. The six shops showing the highest percentage of injuries in 
their relative order were the sight, cartridge case, gunners' work
shop, miscellaneous, primer, and erecting. 

19. It appears that individuals differ greatly in their susceptibility 
to injury, although engaged in the same class of work, and that this 
susceptibility to injury varies in the same individual from time to 
time. 

It is believed that the following recommendations will aid in 
lowering the number of industrial accidents and will help in the 
general campaign toward safety : 

1. That special attention be given the new employee until he 
becomes thoroughly acquainted with his machine or tool and with 
his fellow workmen with whom he must cooperate in performing 
his daily task, and that he be instructed in the risks to which the 
character of his work exposes him and the manner in which he may 
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avoid these risks. This applies alike to apprentices who are learn
ing their trade and to minors, who form a considerable percentage 
of the new employees. 

2. That special effort be made to avoid accident during the first 
two-hour period of the day, which is considered the most dangerous 
period of employment. 

3. That the employees who appear most susceptible to injury be 
given particular attention and an effort made to decrease their 
susceptibility to injury, either by correcting any physical defects 
which may exist or by instruction and education along the lines of 
accident prevention. 

4. That the use of protective goggles be made compulsory for 
all employees engaged in work which exposes the eyes to frequent 
injury from flying particles, that these goggles be fitted to each 
man individually so that they fit the orbital margin snugly and 
render the workman immune to injury when he does wear them, and 
that extra lenses be provided in sufficient quantities so that when 
a lens becomes disfigured by flying chips which become embedded in 
the glass and interfere with vision it may be replaced by a new lens. 

5. That particular attention be given the shops that show a high 
percentage of injuries and those that show a high loss of time per 
man. 

6. That exposed shafts, belts, pulleys, flywheels, gears, circular 
and band saws, and emery wheels be provided with guards wherever 
practicable. 

mTOXICATIO:R BY DETO:RATIO:R A1'D EXPLOSIO:R GASES ABOARD SHIP.1 

Ab1tracted b7 K. 0Hnsoaa, Surgeon, United States Ntn;r. 

In so far as prevention and appropriate treatment of intoxications 
resulting from detonations and explosions may be possible, these can 
be facilitated by a more accurate knowledge of the gases concerned 
and of the conditions under which they are produced. Since prac
tical experience is lacking, such knowledge must rest for the time 
being upon experimental investigation. To furnish such experi
mental data, the author, with Dr. Keller, has carried out a series of 
investigations in the torpedo laboratory at Kiel. 

L 

As explosive materials they selected the powders and explosives 
used to-day by modern states. These powders consist substantially 
of more or less highly gelatinized nitrocellulose or of a mixture 

1 B;r Prof. P. Esch (Marburg). Verlllfentlichungen aus dem Geblete des Marlne-Sanl· 
tltawesen1, Bft. 11, Feb., 1915. 

58465-16---4 
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of nitroglycerol and nitrocellulose, to which are added small parts 
of various substances (such as vaseline, camphor, diphenylamin) the 
purpose of which is to lower the explosion temperature, to retard 
the velocity of explosion, or to improve the keeping quality of the 
powder. For the filling of shells the nitro products of the benzin 
series are practically alone employed, especially trinitrophenol and 
trinitrotoluol. The explosive charges of torpedoes and mines, on 
the contrary, are composed largely of nitrocellulose. The experi· 
mental procedure was simple. The materials to be tested were 
placed in a chamber in various amounts and subjected to detonation 
or deflagration by means of electrical spark. In order to facilitabl 
explosion, a little black powder was usually added. Sometimes they 
made use of a red-hot iron wire. In some instances the chamber was 
partially evacuated before the firing was done. By different experi. 
mental arrangements they sought to have the various conditions 
conform to those of actual practice. The chamber in which they did 
their explosions had a volume of 20 liters. When electrical sparking 
was done, this chamber could be so completely closed that no gases 
escaped to such an extent as to be noticeable by the senses. It was, 
therefore, also to be assumed that atmospheric air could not enter. 
For the purpose of chemical analysis, the gases were conducted 
through a valve to an aspirator, An accurate quantitative estima· 
tion of the different gases was not carried out. It was found that 
the relative volumes of the different gases varied widely, according 
to the conditions of the experiments; this alone made it clear that 
accurate quantitative analysis could lead to no practical result. 
Nevertheless, in connection with qualitative investigation, approxi· 
mately quantitative estimations were done. In each experiment the 
chief point was to determine which gas was responsible for the 
prominent features of the intoxication. Eighteen experiments were 
done. The constant and important result of all was that poisonous 
gases are always present in the explosion products. Despite this 
experimental result, the authors concede theoretically that under the 
most favorable conditions (complete detonation and adequate oxygen 
content of the material) only the highest oxidation products of car· 
hon and hydrogen (carbonic acid and water) and inert nitrogen gas 
will be produced. In all their experiments, however, the complete 
oxidation stages were accompanied by incomplete oxidation stages; 
carbon monoxid, hydrogen, and oxids of nitrogen, also methane, and 
sometimes even acetylene and nitrile (related to cyanid)-the la&'t 
only in merest traces. 

The volumetric relations of these poisonous gases depended upon 
the conditions of the experiment. The oxygen content of an explosive 
is of importance in this direction. Another factor in the explosion 
of grenades, torpedoes, and mines is the so-called charge density 
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(charge density is the relation of weight of explosive in grams to 
the volume of the shell or container in cubic centimeters). Is this 
coefficient low, there will be more carbon monoxid produced ; is the 
coefficient high, little carbon monoxid but more carbonic acid and 
methane. Another factor is the intensity of the initial sparking. 
According to the strength of the initial impulse, the decomposition 
of the explosive will proceed with a wavelike motion at very high 
velocity, so that, practically speaking, all the molecules of the charge 
will react at one time. On the other hand, if improperly loaded, or 
as the result of a poor cap or of a low initial impulse, the wave of 
propagation of disintegration will Ing more or less, and the result 
will be an incomplete detonation or even nothing more than a mere 
burning of the explosive. In the first type of explosion, in detonation, 
the explosive is completely disintegrated. In the second type, de
flagration, only a part of the mass of explosive will be exploded 
almost instantly, as in the case of detonation; the remainder reacts 
following a wave motion occupying an appreciable time, though less 
rapid propagation of the flame. In this second type incomplete 
decomposition of the explosive is always present, and oxid of nitro
gen and other gases always accompany the carbon monoxid. De
flagration of explosives can occur through spontaneous' combus
tion, from external flame, or as the result of being struck with a 
missile. Under certain circumstances detonation may pass into 
deflagration or vice versa. 

Very favorable results were obtained in the complete detonation 
of the aromatic nitro products; no noteworthy difference between 
trinitrophenol and trinitrotoluol was observed. In these experiments 
notable amounts of carbon monoxid were obtained, but no oxids of 
nitrogen. Theoretically, it can not be denied that oxids of nitrogen 
could be obtained from such a detonation since a portion of the ex
plosive always escapes the reaction, as is to be seen in the yellow 
color after a picrate explosion. Nevertheless, it was only possible 
once, in an incomplete detonation, to secure traces of nitrogen oxids, 
and apparently in practice they are to be disregarded. 

On the other hand, however, they always found with incomplete 
detonation of these explosives nitrogen monoxid. The quantity of 
the nitrogen oxid depends on the relation of the burning explosive to 
the exploding material. In these experiments they also determined 
that large amounts of carbon monoxid are formed. As a matter of 
fact, where the explosive chamber contains a large amount of air, 
the carbon monoxid will be burned to carbon dioxid by the flame of 
the explosion. Furthermore, methane, acetylene, and nitrile gases 
were shown to be present, especially in the cases where nitrogen 
monoxid was found in plenty, indicating an incomplete decomposi
tion of a portion of the explosive. These gases appear in larger 
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amounts when the explosive undergoes fulmination. Under these 
circumstances nitrogen oxid appears in appreciable amounts, while 
carbon monoxid is less prominent. 

In the experiments with smokeless powder and with guncotton, a 
similar result was secured. The addition of an appreciable amount 
of nitroglycerol to an explosive results in an increase of nitrogen 
monoxid in the resultant gases, it being indeed well known by ex
perience that nitrous gases can be secured in large amounts by ex
traction of dynamite cartridges. An important observation was 
made with smokeless powder. As the result of the presence of a 
considerable amount of nitroglycerol, this was found in part UD· 

changed in the gases, having been volatilized by the heat. A simple 
demonstration of this fact can be made by heating a small amount 
of smokeless powder in a test tube over a flame; the firedamp has a 
distinctly sweet taste. 

Lewin and Poppenberg had previously shown that in the explo
sion of nitrated aromatic bodies amounts of carbon monoxid up to 
30 per cent were sometimes to be found. They also showed that in 
the fulmination of a half a gram of picric acid 32 c. c. of nitrogen 
monoxid were produced, from half a gram of trinitrotoluol 25 c. c. 
of the same gas were secured, while from half a gram of dynamitAl 
as much as 68 c. c. of nitrogen monoxid were formed. The full im· 
portance of these figures is only realized when one considers the 
enormous charges of modem shells, torpedoes, and mines. Ne\'er· 
theless, a destructive gas intoxication can only occur under unfavor· 
able circumstances. 

II. 

The second portion of the article deals largely with medical con· 
siderations. The occurrence of an intoxication depends, of course, 
upon the amount of the toxic gases. In the direct proximity of the 
exploding shell, the factor of the explosion itself outweights all con· 
siderntions of gas intoxication. At a greater distance from the point 
of explosion, the factor of gas intoxication becomes prominent. The 
size of the air space is, of course, of moment. In a small room, the 
gases of explosion will practically drive the atmosphere out of the 
room. The result of the reduction in oxygen only adds to the toxic 
action of the poisonous gases, this being especially true of carbon· 
monoxid poison. The toxic action of the gases is also increased by 
the high temperature resulting from the explosion. Important also is 
the possibility of renewal of the atmosphere. An explosion upon deck, 
even if it be caused by the largest charge, will have much less result 
than the explosion of a smaller shell within the hull, since both the 
volume of air and the possibility of change of air are small. Con· 
ditions in the boiler room are relatively favorable, because of the 
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rapid change of air due to the forced ventilation and the suction of 
air up the draft. On the other hand, the stations in which the gun
ners are inclosed are exposed to the highest danger and the bunker 
rooms are also exposed to great danger. 

From the gases resulting from a complete detonation follow espe
cially intoxication with carbon monoxid and carbon dio~d. Carbon 
monoxid, which is odorless, is a typical blood poison, since it forms 
a firm combination with hemoglobin. The clinical symptoms of 
carbon-monoxid poisoning are, of course, well known in common life. 
According to Eulenberg, rabbits die within 4 minutes in an atmos
phere containing 5 per cent of carbon monoxid; they live as long as 
42 minutes in an atmosphere of 2 per cent of carbon monoxid. Dogs 
die in 22 minutes in an atmosphere of 1 per cent of carbon monoxid. 
Haldane inspired for 30 minutes an atmosphere containing 0.38 per 
cent carbon monoxid; vertigo, palpitation of the heart, difficulty in 
breathing, and visual disturbances resulted. In this experiment, 39 
per cent of his hemoglobin was combined with carbon monoxid; ac
cording to the animal investigations, death occurs when a 70 per cent 
saturation is reached. Under these circumstances, the great im
portance of higher concentrations of carbon monoxid, such as might 
easily occur on board ship, becomes apparent. 

There is also the possibility that unchanged particles of an ex
plosive that are thrown into the atmosphere might prove toxic. 
Picric acid dissolved in water is, however, very slowly resorbed from 
the respiratory and alimentary mucous membranes, and this could 
not produce an acute intoxication. The same holds true for trini
trotoluol, which is in addition less soluble and less toxic than picric 
acid. There is nowhere in the literature any report of an early or 
late case of intoxication in connection with these explosives that can 
be interpreted as the result of the absorption of the unchanged ex
plosives; signs of renal injury have not been reported. All nitro 
bodies bind hemoglobin, but this reaction is scarcely to be regarded 
as of much importance. 

With incomplete detonation, carbon-monoxid poisoning is the 
form of intoxication to be expected. It is, however, in connection 
with deflagration or the more incomplete forms of detonation that 
a picture of mixed intoxication occurs. In these gases we have car
bon monoxid, carbon dioxid, methane, acetylene, nitrous oxid, and 
nitriles. The amount of methane may be so large as to be of im
portance from the standpoint of volumetric replacement of oxygen. 
In addition the methane may be set on fire, with the result at least 
of high temperature and increase in carbon dioxid, though on the 
other hand the carbon monoxid would also be burned. These factors 
would be of importance only in a small room, but might there lead 
to suffocation. 
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Confining ourselves directly to the gases under consideration, a 
deflagration could result in either a carbon-monoxid or a nitrogen
monoxid intoxication, or a combination of both. Nitrogen monoxid, 
which is a colorless gas, on contact with the atmosphere, especially 
at higher temperatures, reacts to form nitrogen dioxid, which has 
a yellow color; and in the presence of aqueous vapor both nitrous 
and nitric acids are formed, especially in the respiratory tract it
self. These acids, of course, corrode the tissues of the respiratory 
tract, and this irritation expresses itself in the very first attempts 
at inhalation of these gases. Any notable degree of such action 
will be followed by swelling, inflammation, and edema of the respira
tory mucosa, extending even into the alveolae. A certain amount 
of time is, of course, required. As a rule, men who have inhaled 
nitrous gases in not too high concentration feel little effect for some 
time. Then dyspnea, thirst, perspiration, abnormal heart action, and 
anginal symptoms develop. Auscultation of the lungs reveals fine 
rales. Expectoration, which is at first lemon-yellow, becomes very 
fluid and tinged with blood, corresponding to the findings in pulmo
nary edema. Cyanosis later becomes prominent. The blood may 
show the presence of methemoglobin. Death occurs within the first 
48 hours; if it occurs later high fever may be observed. One case 
has been reported that indicates what is to be expected in the late 
stages of a mild intoxication. In the case reported by Frankel a 
bronchiolitis obliterans developed on the basis of a nitrous-gas 
poisoning. It is possible that anatomical changes of the type of 
sclerosis might be expected to follow attacks not severe enough to 
result in death at the time. 

The toxicity of nitrogen monoxid is pronounced. Rabbits and 
guinea-pigs die within an hour in an atmosphere containing 1 per 
cent of the gas; 0.1 per cent is tolerated without symptoms. In order 
to obtain more information, the authors carried out a series of animal 
experimentations. Nitrogen monoxid was evolved by the addition of 
sulphuric acid to sodium nitrite; and since the experiment was done 
in an inclosed space, the amount of gas used could be easily con
trolled. In an atmosphere of 3 per cent NO, guinea-pigs died in fh·e 
to nine minutes, there being considerable variation with different 
animals. Such a concentration ·of the gas could easily occur follow
ing explosion in a ship. In another set of investigations the animals 
were allowed to remain two minutes in an atmosphere containing 
5 per cent of nitrogen monoxid. Then the animals were brought 
into the fresh air, where they lay upon their sides in extreme dyspnea, 
unable to walk. The animals recovered rapidly in the fresh air and 
were soon running about. However, after three-quarters of an hour 
or so symptoms returned and all animals died within a few hours, 
death being apparently due to a secondary pulmonary edema. Xe-
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cropsy of these animals revealed a cyanosis of the mucous membrane; 
the lungs were distended and edematous; there were no signs of 
suffocation; no methemoglobin could be demonstrated in the blood, 
although the blood of the animals that died in the chamber was 
always darker than in the animals that died in the open. From these 
experiments the authors conclude that animals may be killed either 
as a result of the direct action of the gas or as a secondary result 
of its action upon the lungs. It is possible also that there is a further 
factor of nitrite poisoning by which the general dilatation of the 
blood vessels observed at necropsy is to be explained. 

In the gases of explosives containing nitroglycerol, volatile nitro
glycerol is found. These fumes of nitroglycerol are taken up by the 
mucous membranes, possibly even by the skin, and produce the 
symptoms of nitrite poisoning, methemoglobin being found also in 
the blood. In view of the extreme susceptibility of many individuals 
to the action of nitrites, the volatilized nitroglycerol may be of more 
importance in the explosive gases than has been usually !\SSumed. 

Under different conditions of explosion it is apparent that we may 
have the results of a summation of these intoxications, so that the 
clinical symptoms and anatomical lesions at necropsy may be very 
complex. 

m. 

All attempts at protection against the action of these toxic gases 
must be based upon a knowledge of their chemical relations. The 
carrying out of measures of protection depends, however, upon engi
neering c<'nsiderations in connection with the construction of ships 
and, in purticular, upon the methods of ventilation. It must also 
be borne in mind that the very method of ventilation may extend in
stead of limit the danger, as by the transfer of the toxic gases from 
one compartment to another. Obviously, the best protection would 
be achieved by a separate ventilation of each deck and of each com
partment. It is obvious that ideal precautions in these directions 
may be incompatible with the military necessities of the construction 
and uses of different portions of the ship. It is possible to suggest 
that certain forms of drills might be taught tending to protect the 
men from poisonous gases. 

The authors discuss two papers by Weber and Riegel. Riegel de
ticribes an explosion on the Marco Polo in 1914. The crew engaged 
in their duties remained 20 to 25 minutes in contact with the ex
plosion gases. Eighteen men became sick, three died. Two years later 
another explosion occurred on the same ship, in the same compart
ment. Acting upon the experience of the previous episode, the men 
of the crew were removed from contact with the gases before they 
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had felt any effect from them. Nine men reported themselves sick; 
all recovered quickly. 

The authors then discuss the question of masks over the mouth and 
nose. So far as the explosion of shells is concerned, the ordinary 
kind of mask can only protect against suspended particles, not 
against the volatile gases. At. high temperatures, the men of the 
crew find the masks very irksome. Such a mask would be really 
effective only if it could be so charged with a chemical as to remove 
the noxious gas from the inspired air. Such a device, however, is 
very difficult of practical application; only a small amount of 
the protective chemical substance could be used and saturation 
would soon occur. Furthermore, most chemical reactions woold 
proceed too slowly to catch the gas passing by with the speed 
of forced respirations. Finally there is, as a matter of fact, no really 
effective chemical neutralization known. Solutions of soda combine 
with nitrous oxid only ineffectively; possibly a spray of soda solution 
might be more effective. For carbon monoxid, cuprous chlorid alone 
is known to be effective, and to use this in practice would be extremely 
difficult. To what an extent the modern smoke-proof helmets could 
be used on shipboard is not known. The eyes must be protected, 
which could, of course, be done by the use of properly constructed 
eyeglasses such as are known in the laboratory and on the speedway. 

Since in poisoning with nitrous oxid there is a period between the 
initial intoxication and the later occurrence of pulmonary edema, 
the possibility of therapeutic measures applied at this time must be 
recognized. The authors carried out experiments in this direction. 
They first tested metaphenylendiamin, with negative results. They 
then tested sodium thiosulphate, and believed that they observed a 
favorable effect due to its reducing action; they recommend the use 
in man of hypodermic doses of a tenth or a fifth of a gram or much 
larger doses by the mouth, thiosulphate being quite harmless. In 
addition to its reducing action, this substance is also antagonistic to 
picric acid and nitriles. The inspiration of ammonia relieves the 
symptoms of the direct action of nitrous gas. The authors belie'\"e 
themselves justified, as the result of animal experimentation, in 
recommending inhalation of ammonia and the hypodermic injection 
of ammonia-in such cases only, however, in which it is absolutely 
known that the patient is suffering from nitrous-acid poisoning. A 
ready test of the presence of nitrous acid in the mucous secretion of 
the subject is the blueing of potassium-iodin-starch test paper. 

Whenever the subjects of a gas poisoning are unconscious, they 
should be given artificial respiration with air or oxygen mechanically. 
They should be protected against peripheral chilling and warm baths 
are recommended. Heart failure must be combatted with appropriate 
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measures. After the patient has returned to consciousness, respira
tory difficulties will continue and these call for occasional oxygen 
inhalations. Fluids should be freely administered, above all alkali 
waters with strong coifee. Transfusion of blood suggests itself as a 
r11tional method, as in civil practice. The authors recommend also 
lhe intramuscular injection of human blood, drawn directly and not 
defibrinated. Pulmonary symptoms deserve especial attention. Pa
tients must be kept in bed, the air of their room saturated with 
moisture, the authors recommending a modification of the old
fashioned croup tent. Pubnonary edema is to be treated with prompt 
and free venesection. 

In a report dated February 9, 1915, entitled "Bums and gas poi
soning on board S. M. S. Seidlitz," certain cases of late poisoning 
were described, occurring in sailors who had been exposed to the 
explosion fumes of smokeless powder. The majority of the men did 
not present any symptoms for 24 or 36 hours; some of the men were 
unconscious or semiconscious, but after being resuscitated promptly 
recovered and resumed their work. Twenty-four or thirty-six hours 
afterward dyspnea, air hunger, headache, dizziness, nausea, vomit
ing, and malaise developed. The pulse was slow, blood pressure 
high, with a slight febrile rise in two cases. The dyspnea disap
peared within three days, but weakness and disturbed cardiac action 
remained for five or six days and the men were not discharged from 
treatment before the end of ten days or two weeks. The conditions 
in these eases diifer from those described in the publication here 
abstracted in the complete absence of local or general symptoms dur
ing the first hours directly after the explosion. While the symptoms 
that later developed are strongly suggestive of nitrite action, never
theless local symptoms referable to nitrous oxid or acids derived 
from it were not observed at the portal of absorption. Unless one is 
to assume that other gases of unknown types, or nitroglycerol in 
volatile state, could be held responsible for the symptoms in these 
men, one must assume that it is possible to absorb nitrous oxid or its 
derivative through the respiratory tract in concentration so low as to 
be devoid of direct irritation while nevertheless high enough to yield 
amounts of nitrite sufficient to produce spectroscopic evidence of 
nitrous-oxid-hemoglobin and the clinical evidence of nitrite poison
ing many hours later. Such deferred action of nitrite is not explained 
by the known data obtained through the therapeutic use of nitrite, 
which is everywhere employed for the promptness of its action upon 
the circulation. 
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PLAT l'OOT ill> ITS KBASUll.BllDT. 

By M. CLllKllllTB, Acting Aaalatant Surgeon, United States lS&TJ'. 

The height of the inner arch of the foot is measured as the distan~ 
between the scaphoid tubercle and the line from the lower border of 
the internal malleolus to the lower tubercle on the head of the first 
metatarsal bone (Manual for the Medical Department, Par. 2085 
(4]), this line being sometimes called the "Feiss line," which term 

F10. 1.-Normal arch. 

will be used in this paper for its 
bredty. 

While no "Feiss-line require
ments" regarding flat foot are is
sued in any official instructions by 
the Bureau of Medicine and Sur· 
~ery (Memorandum, U. S. Marine 
Corps Recruiting Bulletin, May 8, 
1916), a distance not exceeding l 
inch has been stated as the normal 
distance of the scaphoid tubercle 
below the Feiss line (above memo

randum and "Weak Foot" by Surg. R. C. Holcomb, U. S. Navy, 
NAVAL MEDICAL BULLETIN, July, 1913), and this has been the guide 
for measuring feet in the recruiting service. 

As ordinarily measured the height of an arch is the perpendicular 
distance from the line joining the bases of the arch to the highest 

\ , 

A 
FIG. 2.-Inncr arch of foot. (B) lower tubercle on (M) bead of ftrat metatarllal ; (I) 

lower border of Internal mnlleolus; (Bl) Felss line: (S) acapbold tubercle; (F~l ~ 
tance from Felss line to ecaphold tubercle; (C) calcaneus; (B') Internal tuberoafty of 
calcaneus; (As) astragalus. 

point of the arch, the base line being a " fixed " line, i. e., both ends 
of the line are equidistant above the horizontal (fig. 1). 

In the aboYe method of measuring the foot arch, one base of the 
arch (anterior end of the Feiss line) and a point in the superstructure 
of the arch (posterior end of the Feiss line) are taken as the points 
determining the line below which the height of the arch is measured 
as the perpendicular distance from this line to the scaphoid tubercle 
(fig. 2). 
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The Feiss line is not a "fixed" line, for while its anterior end 
varies in height above the floor within very narrow limits, its pos
terior end varies within wide limits (from 2i to 3i inches above the 
floor-see table of measurements below). The following measure
ments of 6 feet, with diagrams, will serve to illustrate this point: 

Scaphold tubercle. I ~~. 
No. Remarks. 

Below 
Aoove I Aoove Felss 

line. floor. floor. 

lndlu. lndlu. I ltldltl. 
l i li 31 Normal concavity or Inner 00rder; normal range or motions; no 

2 

Iii i I 
31 

splay; Imprints not flat. (Left foot.) Fig. 3. 

ii 
Same as No. 1. (Right foot .) Fil(. 3. 

3 a SIJ~ht space between feet; motions raJr, left better; right Imprint 
tlat, left fair; no splale. Fig. 4. 

4 !'formal s~ace between eet; motions and Imprints excellent; arches 
3h high. 'lg. 5. 

- --------

The difference in distance of the scaphoid tubercles below the 
Feiss line in figure 3 is due entirely to the difference in height above 
the floor of the internal malleoli, the scaphoid tubercles being the 
same height above the floor. 

In Nos. 3 and 4 the distance of the scaphoid tubercle is three
fourths inch below the Feiss line in all four feet, but its distance 

F1GURE3. 

above the floor in No. 3 is li inches, while in No. 4 it is respectively 
It inches and li inches; No. 3 being a case of low arches, with other 
signs of flat feet, No. 4 showing high arches, with other points of 
good feet. 

No. 4, compared with No. 1, shows that while the scaphoid tuber
cles are one-fourth inch lower below the Feiss line, the right is one
fourth inch and the left one-eighth inch higher above the floor. 
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Now, the inner arch of the foot, except that it is not a symmetrical 
arch, is similar to any other arch, having its keystone, the astragalus, 
and its two bases, the calcaneous (internal tuberosity) and the head 
of the first metatarsal (fig. 2). These bases, for practical purposes, 

<-'> 

.Floor. 
Ftoua114. 

rest upon the floor (the skin, fascia, etc., of course being interposed), 
and thus the floor line may be considered as the line joining the bases 
and gives a base line which is a" fixed" line, i. e., its points through 
the bases are equidistant above the horizontal. 

F1oua111>. 

From the above considerations two conclusions are warranted: 
(1) The" Feiss line" is a movable line and hence it is fallacious 

to adopt it as a standard for measuring the height of the inner arch 
of the foot. 

(2) The true height of the inner arch of the foot is its height 
above the floor, or, in other words, is the perpendicular distance from 
the line joining the bases of the arch to the highest point of the arch, 
as in fig. 2 the scaphoid tubercle offering a definite point near the 
keystone from which to measure. 
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Below is a. table of measurements of 100 feet, measured as follows: 
The two bony landmarks determining the Feiss line and the lowest 

FIG. 6.-Scale (1) for BCaphold tubercle below the Fellle line. Scale (2J tor ecaphold 
tubercle end Internal malleolue above 11oor. While a scale of eighths of an Inch Is suf· 
ftclent, sixteenths have been used for more accurate comparison and to leave no choice, 
of which one-eighth shall be used when the mark lies between. 

point of the scaphoid tubercle are palpated and marked with a lead 
pencil and measured with a celluloid rule, a reduced sketch of which 
is given (fig. 6.). 

Non:.-Under "Remarks" the term "Feet good" will Indicate: 1. Normal concavity of Inner borden 
of the feet. 2. Motlana (especially adduction) normal. 3. Imprints not flat. 4. No splay. 

Bcapbold Bcapho!d Internal 
No. Foot. tubercle tubercle mal!eolus Remarks. below above above 

Felss line. floor. floor. 

--
Incllu. I11<:hu. Inchu. 

l R:tt.t ... f 
It 3t Feet good. Let ..... It 3 

2 l{~bt ... It 3 Right lm¥[lnt fiat! left fair; motions good; no 
Let ..... ~t 3 splay. o/cctc<l or flat feet and other cause. 

3 R!~t ... 

~ 
3l Feet ~ood: l !story or sprain left ankle; favors this 

Let ..•.. 2 at ank o· rejected for loot and other causes. 
4 Rl~bt... u 3 Arches ioo;c low, imprints Ont; no splay, motions 

Let ..... w good. Rejected for feet and other causes. 
5 R~t ... Arches look fairly low; feet good. Rejected--30 

Let ..•.. ~~ ~t ~ounds underweight. 
6 ltl~t ... Si rrht splay, some limitation of adduction; loft 

Let . . ... I I ~l imprint almost Oat; right, fair. !~ejected. 

7 R:ft'.t ... 

1l 

It Feet good. Let ..... I.,O. 3 

: ! 
R~ht . .• 

ti. 
2j No space between feet, slight ::fclay, imprints flat. 

Let ..... 2i flat feet and l&i pounds un orwe!ght. 
Right ... 3 Arches look very low~ imprints almost flat, mo-
Left ..... 3 tions somewhat lhn ted. Rejected. 

10 I Riti'.t ... 3 Feet good. Waiver for f--lnch measurement of 
Let ..... ; 1; 

t 
rlfftt loot. 

Right ... I 1 R~ t loot splay, inner border convex, Imprint 
11 I Le!t ..... t li nt, adduction restricted. Rejected. 
12 rilight ... I I Feet good. ltejected for 26 pounds underweight 

13 1 
Left ..... It o.nd poor physique. 
Right ... 

t 
1; 3 Foct good. Rejected !or de!ecti ve teeth and 16 

Le!t ..... 

~f' 
2t pounds underweight. 

14 Rl~t ... 34 Feet oxccllcna arches high. Former navnl service 
Let.. ... 3i susf.ected; id not return. 

15 i R!~t ... ~~ 3 Left oot flat, right good. R~ectcd for left llnt 
Let ..... I 2i foot nnd 26 pounds undcrwe gilt. 

16 R:ftbt ... ll ll 3 feon vex Inner borders, feet fiat. Rejected. I Le ••... 1 

!I 
3 

1i Right ... t 3~ Feet oxcollent. Rejected for mnrked heart mur-
Le!t .. ... 3A mur. 

18 R:ft'.t ... I 3i Slight splay, low looking arches. Imprints not 
Let ..... I 3 lint, motions good. Rejected !or 5 corns. 

19 I R:ft'.t ... a.,i. Slight space between feet, but no convox!tfc; loot 
I Let ..... ; 21 good otherwise. Waiver !or f--lnch right oot. 
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Nan.-Under "Remarks" the term "Feet good" will lndJcate: 1. Normal concavity of Inn« borden 
of the feet. 2. Motions (especially adduction) normal. 3. Imprints not Oat. 4. No splay. 

No. Foot. Remarks. 
Scaphold Scaphold Internal 
tulwrcle tubercle malleolus 

below abo' e abo"e 

-- ----•·-F_e1B_•_s_1_1n_e_. 1 __ fl_oo_r. __ , __ floor. 

20 

21 

22 

23 

24 

2G 

27 

28 

29 

Hl~ht... 
Lefl.. .. . 
Bi~ht .. . 
Left. ... . 
l!i~ht .. . 
Left. .. .. 
1:1zht .. . 
!.cit. .. .. 
!!i,ht .. . 
Left. ... . 
H it:ht... 
Lf'fl. .... 
1: i .!ll t.. · • 
Left .... . 
IU·:ht .. . 
Left .... . 
l\ighl .. . 
Lelt. .... 1 

ll i ·,ht. .. 
\,(•ft. ... ·1 

30 {" ig!1t.. 
Left. ... 

31 {IU~ht. .. 
L rlt. .... 

32 { l:kht. .. 
Ldt. .. . . 

33 { IU~hl .. . (,('fl. ... .. 
34 iu,ht. .. I 

Lrft. .... 

35 {Hi~ht. .. 
Li'ft. .... 

3fi i:l~,;:1_~::. 
a; i\'; l~~: :1 
3~ IUch L ... "I !,"It ..... 39 l<i,:llt. .. 

Lrft. .... 

40 · {~,'.¥/'.'.:: : 
){Hight .. . I Ldl. ... . 
42 '{111t'hl. .. 

-c1 ll~:f.~;::: 
'i IPft ..... 

44 HiC"~il. .• 

I 
!,(•ft. .... 

45 ~.i7i'.::: : 
4G · { hi~ht.. 

Ll'ft. .. .. 

4-.• 'lr: i .. ht .. . Ldt .... . 
4~ Hicht .. . 

Left. .. .. 

4q l{1 :H1t. .. 
Ld'.""'I 

50 {I .i, .1l .. 
' Left. .... J 

lnchra. 
I 

I~ 

h 
1.,i, 

1 
Ir 
~ , .. ,, 

I 
l 
• I 

t 
u 
~. I ,• 
t· I 
i 
l 
~ 

1! I 

! I 
1 

lncht8. 
3 
2i 
3 
2l 
3 
2i 
3t 

n 
u, 

l

Com·ex borders, fiat fmprlntsJ s~t splay, mo
tion• limited; ah;o congenlta1 hydroct'l1 Of cud. 

\'rrr sll1ht space between feet, other points good. 
\\ nivcr for measurements. 

Feet flat, Mt more marked; splay, imprints l!aL 
Rejected. 

tSligJi t space betwel!ll; other points ~ood. R&
jected; nndern eight; undershot jaw. 

Feet ~ood . Arches high. 
Very sllltht space, other points excellent, arcbel 

tui!h. 
Space between, motions fair; left, imprint almOlt 

fiat; right, lair; splay . Rejected. 
Feet good. Very wide space between feet. 

3t 
3 
3 
2i 21 Very slight space; rll!ht, Imprint flat; left, poor; 
2f arches low. Hej 0 cted: feet and undcnreidtt. 
3 Slight splay, motions good, Imprints lair. (l"aor 
3 I cnll>tments.) 

~ Fer 1 1:ood, low mensurcmcnts. ReJectc-d fir 
~! underweight, large inguinal ring, and measar. 

men ts. 

{
Very smnll space betwllt!n feet, motions fair, Im· t. , prints tlnt. Hejected, goiter, foot, and under· 

"'TT wekht. 
~-i }Modcratesplay, lc!t moreso,lcft Imprint 8a_t, rlj;llt 
··l lnir. Rejrct<d, !ert, te<th , and unden>eight. 
~t }\'ery hl~h arches, wide space, Imprints and m~ 
3,'. lioru; good. Wah er for :.io pounds underweizbt. 
2l l'<·r1 good Wnhw for Spounds underwei£bt&nd 
2i mea.,nr• m~nL' below Fclss line. 

{
1'pncc hrtwrcn, no splay, motions and imprlnts 

~t !nlr. Wni\'er for underweight and m~ 
mrnt~q · 

~i }Fcrt good . 
2< }l:ili ~ht space betwccn, fairly marked splay, lm-
2~ printdair, motions good, arches low. Rcject.td. 
2H nlr,ht adduction slightly limited, other _points 
2H good . Wainr!ormcnsuremcntsbelow Fei: llllf. 
2! }Feet good. Waiver !or underweight and meas--
3 mruts below Feiss line. 
0 {Spiny, lr !t more marlred, slight space betwtiaL :;r Hejrcted, splay foot, teeth, and large lnguillll 
- rings. 

3~ } Fcrt good. 
,. l{Slic:h t space between feet, motions fair, left bell.er, 
:;•l rkh t Imprint fiat, lclL mlr. Reject('(f, rlghtrllOl 
- nnd teeth. 

~$: l Fcr t good, arches high. Wal'l'er for underore!ghl. 

:: j' Feet excellent. Rcject(:d for large "-arlcocele. 

"' ;;; Fcrt good. (Two enlistments.) 
;t 1 \rrhrs look rather low but contoun, lmprints,and 
~ , motions good. Rejecl.Cd, heart murmur and 
· 11 . undcrr•right. 

:a '}Fcrt i:ooct. 
Jt I \'rry.· high arches, leetcx~llent. Waiver for under· 
3111 W'ij!ht. 
'l { !': o spncr between, splay 1 rlgh~ more mart.'l?d, !no 
;l. lionh'rs cotlYex, right Lmprint flat, motions fair. 
• 1 1 Hejrcl"d. 
3 }feet good . '\" aiYer for underweight. 

The cases In the diagrams are No. 10, left Coot; No. 17, right Coot; and Nos. 42 and 43. 

SUKJURY 01' TABLE. 
Bcaphold tubercle below Folss line: Ii 

t ~cr1~~l0(i'nciticiiii~·~ 'fiic:ilii:::: :: ::: ::: : : ::::: ::::::: :::::: ::: : : ::: : : :: ::: :: :::::::: ::::::::::: ro l 1neh or more (lncludliig tl Inch)........ .. .... ........ .... ..... .... ... .................... .... .. 21 
Least n Inch, greatest Ii inch. 
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Scaphold tubercle above Ooor: 

~~ U1~:::;1iiciiiilve·:::: : : : ::::::: :::: ::::: :: : :: :::: :: : ::: :: ::::: ::: : :: : :: :::::::: ::::::::::: ~~ 
tn:Lti~!::SJl~cii: · · · ··· ·· · · · ·· · · · ·· · ·· ··· · · · · · · ··· · ·· ···· · ···· · · ·· ·· · · ······ ·· ····· · 22 

~v;:,r f//:;~::;i!iciiiilve".·::: ::: : : : : : : : : : : :: : : : : : :: : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: ::: S: 
ul:eW~! 1n~~;:1\~..:esi·2; inciies: · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · ·.. s 
Considering only good feet, for the moment, wide variations occur 

in length, width, size, muscular development, height of the arch, 
and the size of the bones of the foot, and all combinations of these 
points occur. A consideration of the three measurements of the foot 
will serve to give a relative idea of the plan of the foot. Thus in 
figure 3 the higher internal malleolus and the greater distance of the 
scaphoid tubercle below the Feiss line indicate that this foot is built 
on a bigger plan or mold than No. 1, and the same is true in a com
parison of the feet in figure 5 and foot No. 1 in figure 3. So the 
adoption of a single figure as a standard is obviously difficult. 

The following observations are made from the above table: 
No foot in which the scaphoid tubercle measured 1! inches or more 

above the floor had any signs of flat foot. 
With one exception (No. 45, left foot), every foot in which this 

measurement was less than 1! inches had one or more signs of flat 
foot. 

NOTFh-These two observations hold for 90 additional feet measured since the 
table was completed. 

Thus three fairly definite groups exist: 
Good feet, 1! inches or over. 
Poor feet, less than 11 inches. 
A middle group with a range of slightly less than one-quarter of 

an inch (1! to liir inches), including both good and poor feet, in 
which the diagnosis will rest upon a consideration of the several signs 
of flat foot (the four important ones being noted in the table under 
Remarks), and the three foot measurements, especially the distance 
of the scaphoid tubercle above the floor. 

A comparison of the two scaphoid-tubercle measurements in the 
summary of table bears out these three groups, and their upper and 
lower limits show a close parallel : 

The 17 cases measuring ! inch or less below Feiss line all measured 
li inches or more above the floor. 

The 23 cases measuring 1 inch or more below Feiss line measured 
from f to lf inches above the floor, and of these 19 measured less 
than 11. 

Digitized by Google 



640 KOLTES-PBEVENTION OF MAI ABU, VoLX. 

PB.EVDTIOJI' OJ' KAUB.IA Dr THE J'IELD. 

By F. X. KoLTH, PaBBed ABlllBtant Surgeon, United States Nav7. 

In the autumn of last year a sharp outbreak of malaria occurred 
in a company of marines occupying one of the port towns of Haiti. 
No medical officer was regularly attached to the post. The only one 
in the vicinity was aboard a naval vessel that was patrolling the 
coast, who found occasional opportunity of rendering assistance 
ashore. When he also was seized with fever I was ordered to the 
post on temporary duty. 

Upon my arrival there were 15 on the sick list, and cases were being 
added every day. The total number of cases since the epidemic began 
was 35, one of which resulted fatally of the algid form of pernicious 
malaria. :Most of them were of the remittent type, and examination 
of the blood of the natives showed the presence of malaria, mostly 
of the estivo-autumnal form. Examination of the patients' blood 
was laborious and at times not very satisfactory on account of pre
vious administration of quinin for prophylactic purposes. The city 
was located on low and flat ground and was evidently a malarial 
hotbed. 

The sick having been looked after, the next step was to attempt 
to check further infection as quickly as possible. This naturally led 
to an investigation into the manner with which prescribed sanitary 
regulations were being carried out, especial attention being given to 
the use of mosquito nets at night and the daily quinin administration. 

As regards the nets, I was prepared, from previous experience, to 
find some imperfections in the employment of this safeguard, and 
found in fact that the men were generally remiss in the requirement 
of adjusting them properly to the field cots. The lower edges would 
not be tucked in, corners would not be tied down, and many of the 
nets were torn, and in some cases no use was made of them at all. 
In fact, no endeavor was made to render them really mosquito proof. 
This condition was corrected by enforcing strictly the regimental 
orders relating to it. By means of talks and demonstrations the fact<: 
of malarial prophylaxis were explained, emphasis being laid upon 
the necessity of protection at night. The cooperation of the com
pany was invited. Inspections of sleeping quarters at night were 
made frequently, and violations of sanitary orders were punished by 
courts-martial. 

The daily quinin routine had become relaxed, chiefly on account 
of the active duty the men had to perform. This also was corrected, 
and thereafter each man had to have his name checked off every 
evening. The doses were given by a hospital corpsman at supper 
formation. As soon as we were certain that all protective measures 
were being enforced an antimosquito campaign was begun. 
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Addition to the sick list began to diminish after the eighth day, 
and practically ceased after two weeks, and I was able to return to 
my original station at the end of three weeks, the outbreak having 
apparently been checked. 

Whether this result was entirely due to the remedial measures 
applied or to some other cause, such as a coincidental self-limitation 
of the epidemic, one can not be so certain about. Erroneous deduc
tions of this sort are too frequently made. The diminution in the 
number of new cases after eight days corresponds to the minimum 
incubation period, and the final morbidity was far below what might 
be anticipated in malaria when an epidemic has an unhampered 
sweep through a body of unacclimated men. This is very suggestive 
in favor of the effectiveness of sanitary precepts carefully observed, 
and to that extent the incident may serve to illustrate a few points 
regarding prevention of malaria in the field. 

The most favorable C?PPOrtunity for infection is offered during 
sleep, because ordinarily the mosquito is not disturbed in its feeding 
at that time. At other times the sensation of pain from its sting 
acts as a protection to the host, in that the insect will be driven off, 
which probably happens frequently before malarial inoculation has 
taken place. If this assumption is correct it follows that protec
tion of a sleeping individual has an especial importance in proph
ylactic considerations. 

The nets issued with field cots will amply afford such protection 
if only care is exercised in adjusting them properly. I have 
found from quite an experience with expeditions that it is difficult 
to make men do this without constant supervision. The tendency 
is for them to become careless with the task, which requires close 
observance of minute details, and means in this instance the closing 
of every possible entry for mosquitoes. If this is not done the nets 
are not mosquito proof and are of no more value as such than are 
leaky buckets for carrying water. This has particular application 
in case barracks are not screened. The medical officer must there
fore know that each man does his duty in this respect, and such 
personal assurance can only be had by a system of inspections which 
will not become merely perfunctory and by infliction of punishment 
for violations. 

It is desirable that sleeping garments which cover the arms and 
legs be provided for men in male.rial countries in order to prevent 
the possibility of stings through the screen. The article best suited 
for this purpose is the pajama. Such an article may seem too 
fastidious for the field, but something of that sort is necessary as 
nothing should be left undone to parry the attack of this vicious 
little insect with its unerring faculty of finding his prey. 

58461S-16--3 
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A general agreement of authorities now exists as to the value of 
the daily administration of small doses of quinin, viz, it directly 
reduces the chances for infection to a certain ext.ent, and when given 
to a.n entire community it inhibits infection of mosquit.oes by pre
venting the appearance of the parasites in the peripheral circula
tion. The latter factor is, however, a two-edged sword, because it 
renders difficult a microscopical diagnosis, as any one can t.estify 
who has tried searching for plasmodia in cinchonized blood. 

The practice is condemned by some on the grounds that it partially 
nullifies the specific value of quinin in the event of infection by 
reason of having caused a tolerance for the drug. I am of the 
opinion that this is more of a fancy than a truth, as such interference 
has not come under my observation. It has its greatest application 
in. brief campaigns where it is highly necessary to preserve the foll 
strength of a command through a crisis. For many reasons the 
routine becomes easily relaxed, and to make it effective it is neces
sary to give it reasonable supervision. 

It is not intended to underrate the value of the more far-reaching 
methods of combatting malaria, such as destruction of mosquitoes 
and their larv~ and draining of breeding places. But since these 
measures are not immediately productive of results and not always 
applicable in short campaigns we are often forced to rely for safety 
on those agencies of protection before mentioned, which, although 
narrower in scope, can be rendered with proper supervision really 
sufficient for the control of the malarial problem in the field. 

A WASSEJLJIABN 81JlLVEY O• IOO APPRENTICE SEAKD. 

By C. B. MUNOllR1 Passed Assistant Surgeon, United States NaVJ'. 

This survey was prompted by Bulletin No. 8 of the War Depart
ment, Office of the Surgeon General, on " The Prevalence of Syphilis 
in the Army," by Edward B. Vedder, captain, Medical Corps, 
United States Army, and contains the results obtained from 500 
Wassermann blood tests on accepted recruits stationed at the naval 
training station, San Francisco, Cal. 

The cooperation of the medical officers of the training station was 
necessary, and considerable effort on their part was required, as the 
number of recruits admitted during one week was small and the work 
extended over three months. 

An effort was made to have conditions as near as possible those 
described by the Army bulletin under the paragraph "Prevalence 
of syphilis among men entering the Army " in order that a fair 
comparison of results might be made. 
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The Wassermann technic was used exclusively, with sheep hemo
lytic system and cholesterin reinforced antigen. The complement 
was titrated for each guinea-pig and the work was well checked 
with routine work on hospital cases. 

Vedder used the human hemolytic system in his work, but it was 
not thought necessary to change the system ordinarily used in the 
hospital, as he and Craig each state " that the selection of a hemo
lytic system is chiefly a matter of convenience." 

The results have been indicated as follows, double plus in cases 
showing complete inhibition and one plus for .50 per cent inhibition. 

The naval training station, San Francisco, Cal., receives men 
from recruiting offices along the west coast of the United States 
from Puget Sound to southern California, as far east as Denver, 
and through the South and West into Texas. The majority come 
from Texas and California. 

These recruits are reexamined by medical officers on the station 
and those found not to be physically qualified are discharged. No 
known syphilitics are retained, and this survey was made on accepted 
recruits with le.ss than one week's service. 

The blood was collected on Friday of each week, sent to Mare 
Island Hospital by messenger, and the work completed the following 
day. The specimens were all received in good condition. 

The results are not what we expected to find but are interesting 
and may help us a little in prevention. 

The results obtained in the Mare Island laboratory are tabulated 
below together with a similar survey made from recruits at Fort 
Slocum by the Army. 

++ + +- -
Total 

Plaoe. exam-
lned. Num- Per Num- Per Num- Per Num- Per 

ber. cent. ber. cent. ber. oent. ber. cent. 
----------------

Na\"'81 Training Station •• ••• • 500 5 1 3 0.6 0 0 49'l 98.4 
Fort Slocnm •••••••••••••••• • 500 35 7 48 9.6 54 10.8 363 72.6 

The remarkable difference in the results obtained in the two 
laboratori~that is, 16 per 1,000 for the Navy and 16 per 100 for the 
Army-is almost unbelievable, but is probably accounted for by the 
age of the recruit. 

The average age of these recruits is 19. The age 17 furnishes the 
largest number of any year, and 365, or 73 per cent, were under 21. 
Among those giving the double-plus reaction all were over 21. Two 
were 21, one was 22, one was 23, and one was 29 years of age. Among 
the 365 men under 21 only two gave a positive reaction, while from 
the 135 over 21 six gave at least one plus. 

Digitized by Google 



644 MUNGER-A W ASSEBMANN SURVEY, Vol X. 

Vedder states that " 609.6.7 per thousand of all the recruits ac
cepted during the fiscal year 1913 were 24 years of age or under and 
the ages 21 and 22 furnished the largest number." From a study of 
the tables I should say fully 75 per cent of Army recruits are over 
21 years of age, while nearly 75 per cent of Navy recruits are under 
that age. 

Of course it is expected that there will be more cases of syphilis 
among men of 22 years of age than those of 17, but one hardly looks 
for the four years between the two ages to account for the great 
majority of syphilis. 

Another factor which may influence the result is leaving home for 
the first time. A great number of our recruits are brought to the 
recruiting office by parents or guardian, handed over to the recruiting 
officer, and transferred to the training station. These boys are under 
age and have had few opportunities for staying out nights and drink
ing intoxicating liquors. Men between the ages of 21 and 23 have 
probably been away from home for a year or two and have already 
passed through the wonderful experiences to which apprentice sea
men take so kindly. 

Although it is dangerous to play with figures it is interesting, and 
a comparison of the official reports of admissions for syphilis, in each 
service, is given in ratio per thousand of mean strength . 

Army: 

1912 --------------------- 25.58 
1911 --------------------- 86.87 
1910 --------------------- 22.54 
1909 --------------------- 22.01 
1908 --------------------- 19.99 

.Navy: 

1912 --------------------- 23.00 
1911 --------------------- 27.11 
1910 --------------------- 22. 54 
1909 --------------------- 25. 81 
1908 --------------------- 18. 91 

These tables show that except for the year 1911, the relative nwn
ber of admissions in the Navy during the five years is about the same 
as that of the Army. 

From a survey made at the Army laboratory, it is estimated that 
16 is the percentage of probable syphilitics in the Army in the 
United States. 

Now if the percentage of admissions is the same, we may assume 
that the number of syphilitics is the same. Therefore, while the per
centage upon admission to the Navy is only 1.6 it soon reaches 16. 
If these figures are all true, the majority of cases in the Navy are 

primary while those in the Army are probably readmissions of the 
disease contracted prior to enlistment. 

It must be remembered that the recruits examined by each labora
tory were to all purposes civilians-that is, they had been in the 
service only one week, or less than the incubation period for syphili& 
Also that among those of the average age for entering the Navy we 
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find 16 per 1,000 are probably syphilitics, while among those of the 
average age for entering the Army we find ten times that number, or 
16 per 100. 

Boys entering the Navy soon contract enough syphilis to bring the 
percentage up to 16 and boys in civilian life do the same thing. In 
other words one out of six boys will contract syphilis before he is 23 
whether he is in the service or out. 

A few conclusions drawn from this report are as follows: 
The majority of accepted recruits, especially those under 21 years 

of age, are free from syphilis. 
About 15 per cent contract syphilis soon after entering the service. 
The percentage of syphilis is about the same, at least not less, 

among civilians as it is among military men. 
The majority of men who contract syphilis become infected some 

time between the seventeenth and twenty-third years of life and 
service conditions have little if any influence. 

The Navy is much more responsible for the health of the personnel 
than the Army for two reasons: First, because the men are much 
younger when enlisted; and, second, because the majority have no 
syphilis prior to entry into the service. 

The prevention of syphilis in the Navy is directly dependent upon 
some form of prophylaxis and not upon the selection of the recruits, 
as seems possible for the Army. 

Prophylam.-We now can see the difficulties to be encountered if 
we would decrease the amount of syphilis in the Navy. 

Apparently different forms of prophylaxis have given good re
sults, but if we stop to think, it has been most efficient among older 
men who have perhaps experienced some form of venereal disease and· 
have had the necessary mental impression to make them careful. A 
boy of 17 or 18 takes a sex lecture as a joke and by the time he has 
lea.med his lesson it is too late. 

Prophylaxis to be efficient must be applied before the boy leaves 
home and must be in effect during the dangerous stage from the 
seventeenth to the twenty-third years of his life or until he has 
reached the age of discretion. Instructions and lectures may teach 
him to be more careful and may lessen the number of exposures, but 
his judgment is poor. 

In 1914 we had 53,016 sick days charged to syphilis, with a daily 
average of 145, almost enough to run the entire Navy for one day 
and quite enough to keep the gunboat .Annapolis in commission for 
the entire year. It would appear then that prophylaxis should not 
be neglected and that the responsibility can not be shirked by calling 
it misconduct. Bluejackets are not different from other men and as 
there is bound to be a certain number of exposures, it would seem 
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to be our duty to those of the next generation to at least give them 
a healthy body to start with, no matter how radical a measure may 
be necessary. 

KALIBGEB.ING IN KENT.A.L DISEASE. 

By R. BHElllUN, Paaaed ABBlstant Surgeon, United States ?\avy. 

A great deal has been written about malingering, most of which 
concerns the subject in its legal phase where it is involved in litiga
tion attending alleged negligence. We are especially interested in 
malingering in mental disease or the malingering of mental symp-
~~ . 

Malingering in this sense is the effort of an individual to overcome 
a difficult situation by the production of mental symptoms. This 
usually occurs in subnormal characters such as psychopaths and 
defectives. There is getting to be a more generally held opinion 
that it never occurs in normal persons, that if looked for there will 
always be found coexisting evidence of actual mental disease. It is 
extremely doubtful if pure malingering exists at all. Willmans in a 
series of 277 cases of insanity in prisoners failed to find one of 
malingering, and Bonhoeffer, in a study of 221 cases of insane crim· 
inals, found but 0.5 of 1 per cent that he considered malingerers. 

It is not always true that malingering is an acutely conscious 
reaction, as it is often beyond the awareness of the individua~ 
occurring in the subconscious. It is this which makes it difficult to 
determine which of the symptoms presented are genuine and which 
are malingered. 

It is quite frequently that we see patients with mental disease who 
malinger. Individuals who have had some mental symptoms for a 
number of years, with an irregular history of aggravations and 
remissions, when placed in a particularly stressful situation &$1111le , 
mental symptoms to present a com·incing picture, probably using 
their own psychic material. They oftentimes show a considerable 
degree of insight into their mental condition. Because of this 
abnormal make-up these individuals are apt to cause difficulties if 
they succeed in getting into the military service. Oftentimes they 
are physically desirable and are enlisted without question. Aft.er 
enlistment, when compelled to contend with service demands and 
restrictions, because of their psychotic make-up it is not long before 
they get into difficulties by coming into conflict with authority or by 
deserting. If this re8ults in placing them under stress, what appeals 
to them as the easiest way out is to exhibit mental symptoms. The 
following case-history well shows the tendency of this type of indi· 
vidual to gravitate into the service as a place of least resistance and 
his inevitable reaction to his consequent difficulties. 
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N. C.H. Case 22623 (St. Elizabeth's Hospital). Organization: 
Private, U. S. Marine Corps. Admitted February 11, 1916. Age, 36 
years. Civil condition, single. Nativity, German. Education, gram
mar school. 

Medical certificate states: Father alcoholic; patient alcoholic since 
12 years of age; frequently drunk; has always had uncontrollable 
temper, with a history of numerous difficulties; syphilitic infection 
February 4, 1914; first mental symptoms became manifest on De
cember 9, 1915, when he shot a corporal who accused him of being 
drunk on post. There is evidence of mental irritability of long 
standing. Present symptoms: Hysterical at times; has auditory 
hallucinations and persecutory delusions; probable cause, alcohol. 
Homicidal tendencies exist. 

Family history : Grandmother was a somnambulist; father alco
holic. Personal history: Born in Chicago June 1, 1881. He was 
brought up by his paternal grandfather. Early life was uneventful; 
he claims to have gotten along well at school and states he was soci
able. He started to work at the age of 16 years at various occupa
tions, usually leaving his place of employment for some inadequate 
reason. He enlisted in the Army about 1908 and was sent to Fort 
Modoc, Cal. In about 16 months after enlistment he had some diffi
culty with a noncommissioned officer, whom he assaulted, for which 
offense he was court-martialed. Following this, he had another 
difficulty, for which he was also court-martialed and sentenced to 
Alcatraz Prison for one year. While there he lost his allowance for 
good time. After the expiration of his sentence he returned to 
Chicago in 1912. He was unable to secure employment there, and 
went to St. Louis, where he worked in various places for one year, 
when he enlisted in the United States Marine Corps. Subsequently, 
while serving on U. S. S. North Dakota, he had some difficulty, as a 
result of which he was court-martialed. Following this he was on 
duty at the marine barracks, Norfolk, where his present difficulty 
occurred. He admits the excessive use of alcohol, denies abnormal 
sexual habits, admits having had gonorrhea several years ago and a 
Yenereal lesion in 1904. He received specific treatment. 

Present illness: He states his difficulty began while he was on 
guard duty, when one of the corporals accused him of being drunk. 
He argued with him, believing that the corporal was after him too 
much. He lost his temper, dropped his hand to his belt and felt for 
his gun; he drew back several feet and gave the corporal a chance 
to protect himself, but the corporal ran toward him, whereupon 
the patient shot him in the abdomen. He was tried by a general 
court-martial and was sentenced to seven years' imprisonment, which 
was reduced to five years. As a result of evidence submitted at 
the trial, which indicated that he was of a psychopathic make-up 
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and thought to be in the early stages of a dementia precox, and 
therefore not responsible, it was recommended that he be sent to 
this hospital for observation before carrying out his sentence. 

Mental status: The patient readily entered the examining room 
and showed no apprehension or suspicion. He made no complaint.a, 
except that his sleep was disturbed; states that this is due to his 
eyes, which at night sometimes go back into his head. Stream of 
talk: Free and coherent, but at times rather circumstantial. Emo
tional status and attitude of mind: Indifferent and rather seclusive; 
hallucinations and delusions; states he hears voices at night, telling 
him that he is a faker; these come through the ceiling or roof; he 
ulso states that some one has been putting some sort of metal appa· 
ratus on his mind. He believes this is done to test his mind. Sleep 
and dreams: States his sleep is disturbed because of this apparatus; 
he denies dreams. Insight and judgment: He believes the best thing 
that could be done for him would be to let him serve out his sentenoo 
and then let him go; states the court was not right, because if he was 
insane he should not have been tried. Habits and character: Has 
always been seclusive; spent most of his spare time playing musical 
instruments; has used alcohol to excess, and has always associated 
with women. Orientation : Correct in all spheres. Memory: Both 
for remote and recent events is good. Special memory tests were 
well done. The intelligence tests were adequately done. The for· 
ward and backward associations correctly given. The calculations 
were all well done. He has a good knowledge of current events and 
a fair fund of general information. The ethical reactions were ap
parently normal. 

Physical examination : Shows numerous scars on the skull and 
over the trunk, which he states are results of injuries. There 
is a well-marked scar on the penis. Neurological examination: 
Negative. Laboratory findings: Urinalysis negative, Wassermann 
reaction of the blood serum negative. 

Summary of notes: Following the patient's admission he conducted 
himself in an exemplary manner and did not show any conduct dis
order; he was quiet and seclusive, but a willing and efficient worker. 
When questioned about the difficulty which led to his admission to 
this hospital he def ended himself by insisting that the corporal whom 
he shot had made it difficult for him, and that other men had this 
same idea about the corporal. During April he continued in a se
clusive and indifferent state, rarely conversing with those about him 
and associating very little with the other patients. On occasions, 
when interviewed, he was surly and easily became irritable. He de
clined to discuss his ideas about thought reading, but still admitttd 
that people could read his mind. Emotionally he is easily disturbed; 
he seemed only approximately oriented to time; he stated that he 
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was not much interested in anything. Lately his condition has not 
changed. 

In June the patient was presented at conference for an opinion 
and it was agreed that he is a psychopathic individual who has given 
a history of trouble throughout his life and who has been arrested 
a number of times. There is not very definite evidence since being 
here of hallucinations or delusions, and it was thought that the fact 
should be taken into consideration that this prisoner no doubt is now 
aware of the charge of insanity which was brought out in his trial, 
and he also knows that his sentence would be mitigated if it is de
termined that he has a mental disease. Because of this, it must be 
taken into consideration whether or not he is malingering. In view 
of his past history, which shows that he has had hallucinations and 
delusions, it is considered probable that he is a psychopathic char
acter, who has shown a reaction of dementia precox of the paranoid 
form and that he should be retained in this hospital, as if he were 
returned to prison he would not get along well and would no doubt 
be returned here. 

The whole career of this individual reflects his inadequacy to cope 
with the ordinary demands of society, with which he comes into con
flict on slight provocation. Then, when he is court-martialed for 
his last offense, he readily grasps the idea that he is crazy, and no 
doubt magnifies his innate characteristics. Since admission he has 
not shown any active symptoms. It is only when closely questioned 
that he becomes surly and disagreeable, and evidences of his psycho
pathic make-up creep to the foreground. He has readily adjusted 
to the hospital regime and has not come into conflict with his en
vironment in any way. 

In the following case we have a patient who admits malingering 
mental symptoms, but consideration of his history leaves no doubt 
that he has merely availed himself of the symptom material he has 
stored up to attain his result, and that we have to deal with a true 
psychosis in which he has shown periods of remission and in whom 
there is a remarkable degree of insight into his condition. This is 
also instructive as showing the difficulty and expense that may be 
caused by the enlisting of this type of individual. In the Navy, 
when the demand for men is not pressing, it would seem that much 
could be done to exclude this type from the service by requiring them 
to present references as to their previous career when they apply 
for enlistment. 

C. F. Case 22609. Organization: Private, Second Recruit Com
pany, C. S. I. Admitted February 3, 1916. Age, 30 years. Civil 
condition, single. Nativity, Norwegian. Education, fifth or sixth 
grade, grammar school. 
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Medical certificate: Paternal uncle insane; one brother died of 
tuberculosis. For the past four years patient has used alcohol to ex
cess at every opportunity. In 1911, while at the recruit depot, he 
was regarded as peculiar. He did not associate with other men of 
the company and in eight months never left the depot. He believes 
he has had tuberculosis. At 19 years of age he was indicted for 
arson in the second degree, but was adjudged insane and committed 
to the Matteawan (State) Hospital on January 10, 1903, and was 
discharged on March 17, 1906. First symptoms: These evidently 
occurred between 17 and 19 years of age, when he had delusions of 
persecution and auditory hallucinations. During this time he was 
confined to his home. Present symptoms: Grandiose delusions. He 
believes that he is a. great inventor and that he is possessed of a 
wonderful mind. He has visual, auditory, and olfactory halluci
nations. 

Status on admission: A very well developed adult man; he denied 
all hallucinations and delusions; claimed he had malingered insanity 
in order to get a medical discharge from the Army. He was clearly 
oriented in all spheres. His conversation appeared to be normal, his 
appearance was unusually neat; he was worried only because he was 
in this kind of a hospital. 

Family history: Negative, except that one paternal uncle was in
sane and addicted to the excessive use of alcohol. 

Personal history: Patient was born in Christiania, Norway, Au
gust 18, 1885. He was brought to America. as an infant. He b. 
gan school at the age of 5 and continued until 12, but was a. per
sistent truant, on account of which he was sent to a reform school 
by the board of education. He remained there six months. Upon 
release he refused to attend school any longer and went to work. 
He stayed in one place for seven months and then went to Kansas, 
where he worked on his brother's farm for two years. From there 
he went to Texas, but never worked in any one place for over six 
months. He spent most of his money for drink and was frequently 
discharged for drunkenness. He then returned to New York, where 
he worked irregularly at various occupations. At the age of 17 he 
evidently had a mental breakdown. He had been masturbating ex
cessively. He developed hallucinations of hearing a.nd thought thai 
people jeered at him when he went out on the street, and on ac
count of this he stayed in the house during the da.y and only went 
out at night. One night he set fire to the a.uditorium in Westerly, 
Staten Island, and the building burned down. The next night be 
attempted to set fire to the Odd Fellows Hall because he had a 
grievance against the Odd Fellows, as they had turned him out of 
their hall one night for disorderly conduct. This was the offense 
for which he was sent to Matteawan. After his discharge from that 
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institution he worked as a machinist's apprentice but lost his em
ployment. He enlisted in the Army March 18, 1908. 

Military service: First enlistment March 18, 1908; discharged 
March 18, 1911, as first-class private of Engineers. Reenlisted April 
8, 1911, and deserted Oct.ober 11, 1911; surrendered November 3, 
1915. States that during his first enlistment he attempted to reform 
and bought $135 worth of books on many subjects, including chem
istry and physics, with the idea of trying to make something out of 
himself. He states that during this whole enlistment he did not 
drink, but during this entire time he was constantly masturbating. 
He stated his reasons for deserting were that his mind was breaking 
down again, which he attributed to study and his autoeroticism. Be
fore deserting he burned all his books in the furnace of the barracks. 
For two years after this he worked very little and used alcohol to 
excess. He developed a cough and his physical condition became 
poor, which alarmed him. He went to Bellevue Hospital (New 
York) for medical advice; there he was informed that his lungs were 
affected and that he required hospital treatment. About that time 
he met a recruiting sergeant on the street, who advised him to sur
render as a deserter, telling him that he would be sent to Fort 
Bayard, N. Mex., for treatment. 

Present illness: After surrendering as a deserter he was placed on 
the sick report and sent to the hospital, where he was examined and 
informed that his lungs were all right. He then regretted having 
given himself up, and, in order to get out of the situation, he pre
tended to be insane and claimed to have hallucinations of sight and 
hearing and grandiose delusions. He stated he saw a man named 
Miller, who was in his company in a former enlistment and had 
committed suicide, and that this man visited him at night, because 
of which he was afraid to sleep in the dark. Said he heard voices 
talking· to him in the room next to his own; said that the dripping of 
water in the bathroom seemed to be the voices of his mother and 
sister, and he heard his name mentioned by other men in the dining 
room at mealtime. At times he smelled lilies in his room, which 
made him fear he was going to die. At other times he experienced a 
peculiar and disagreeable taste in his mouth, which he said was 
caused by his lungs being decayed. He also believed that his brain 
had become soft and cracked. He stated that he had mastered 
chemistry and that his atomic theory explained all unusual phe
nomena. He believed that some one will invent an instrument 
\\hich when a horse or a cow dies and decays will cause the 
electrons and molecules to assemble and the meat will be put back 
on the bones again. He stated that everything was living and 
moving and that the eraser on the desk was alive because it was made 
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up of trillions of electrons. He believes he is a great inventor but 
has been hampered because of his lack of laboratory facilities. He 
said that he had a mental picture of a country which was isolated 
from the rest of the world and which had libraries and laboratories 
free to all. Here each workingman was given a piece of land and 
required to spend a certain amount of time each day in these labora
tories. The vast knowledge thus gained was to be used in protecting 
the country from invasion and to raise wonderful crops. He believed 
that if the whole nation is working in harmony and there is an attack 
by a hostile force he will be able to see the enemy's ships 200 miles, 
and that by his wonderful knowledge of chemistry and of the atoms 
and molecules he would be able to produce a terrible storm to engulf 
the enemy's ships. He said he was the creator of this force and was 
hailed by the multitudes as the emperor of the world and the cause 
of the millenium. He says, in order to make a very strong impres
i:ion on the medical officer in charge of him, he put on a little more 
every day, so that finally he was adjudged insane and sent here. 

Mental status-General attitude on admission: Patient seems to be 
interested in reading and helping with the ward work. He converses 
with the other patients and appears to be sociable. He entered the 
examining room willingly and remained in an attentive attitude; 
stated he slept well, but at times was kept awake by other patients; 
he made no complaint. Stream of talk: Free, relevant, and coherent. 

Emotional status: He is not depressed or apprehensive ; states he 
is very anxious to get out of the hospital; says he is not happy because 
he wonders how long he will be kept here. When asked when his 
troubles began replies" I gave myself up upon the 3d of November, 
1913. I had been drinking heavily and got pains in my chest and 
used to wake up in the mornings with a cold sweat. I had headaches 
and occasional fever, so I thought I had tuberculosis; that was why 
I went to Bellevue Hospital, and as a result of which I gave myself 
up. At Fort Slocum they examined my sputum three times and it 
was negative. Then when I discovered I was not going to be sent to 
Fort Bayard I decided to feign insanity; I could do this, as I had been 
confined in Matteawan. When the medical officer took my history I 
started in by telling him about the man who had committed suicide 
and who bothered me by coming to see me every night. Finally I be
came convinced that I was not putting on strong enough, so I told 
him I was an expert in electrons, atoms, and molecules, and with the 
aid of my knowledge of science I hoped to bring on the millenium and 
invent many di1lerent things. Still I thought this was not strong 
enough and that words alone were not sufficiently convincing and that 
I must go into a state of excitement to make the impression perfect, 
so whenever the doctor talked to me I would become excited, look 
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fearful, and frequently peer behind myself; I could tell by the 
doctor's expression that I had made good and also by the behavior 
of the hospital corpsmen. They evidently thought I was insane. I 
even requested that a light be kept burning in my room at night to 
keep me from seeing the ghost of this man. The doctor told the corps
man to take me out for a. walk around the reservation, but I refused 
to go. Finally I heard it said that I was to receive a discharge and 
I did very little acting after that. They started me off and I ~as 
under the impression that I was going to the Walter Reed Hospital 
for observation for a. while and then be discharged; I believed this 
until I arrived at this hospital. When I found out where I really 
was I made up my mind t.o make a full confession to the doctors here 
and be sent back for a. court-martial because my mind would be safe 
in prison, while it might not be in a place like this." 

Hallucinations and delusions: None can be elicited; states he has 
not heard any voices since the year before he left Matteawan. 

Dreams : States he has none. 
Insight and judgment: States he was brought here because of 

what he told the Army medical officer, that he did not want t.o 
come here, and that had he known that he was to be sent here he 
would not have gone on sick report, nor would he have. told any 
of his pa.st history. He states that he is not sick and that there 
is nothing the matter with his mind. 

Habits and character: States he does not care for city life; de
sires to work on a farm. Admits having drunk a great deal period
ically and that after taking a few drinks he can not stop ; states 
he has been a wanderer all his life; he denies perverted sexual 
habits and all venereal disease. 

Orientation: Correct in all spheres. 
Memory: Good for both recent and remote events, and the spe

cial memory tests were answered correctly. 
Intelligence tests: All were adequately given. The calculations 

were poorly done. Forward and backward associations correctly 
given. 

General information : Adequate. 
Ethical reactions: Apparently normal. 
Physical examination: Entirely negative. 
Neurological examination: Shows color blindness. 
Laboratory findings: Urinalysis negative; Wassermann reaction 

of the blood serum negative. 
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na JtBOJLGAJIIZ.&.'rIO• OJ' na :e:osnrAL COJLPS. 

By w. E. EATON, Pulled ABaletaDt Sarceou, UDJte4 Statee Nav;y. 

The Surgeon General has recommended that the reorganization of 
the Hospital Corps, as contemplated by reason of legislation enacted 
in the naval appropriation act of August 29, 1916, be carried out 
upon lines similar to the following plan, which will provide the 
corps with the following grades and ratings: 

Chief pharmacist. 
Pharmacist. 
Chief pharmacist's mate. 
Pharmacist's mate, drat class. 
Pharmacist's mate, second cl888. 
Pharmacist's mate, third class. 
Hospital apprentice, ftrst cl888. 
Hospital apprentice, second class. 

The important changes resulting from this reorganization are: 
(a) The strength of the Hospital Corps is established by law and 

fixed at 3i per cent of the authorized enlisted strength of the Navy 
and Marine Corps. 

(b) Three additional intermediate ratings are provided for, thus 
placing the Hospital Corps on the same footing with other branches 
of the serYice. 

( c) The statute limitation placed on the number of pharmaci~ 
and chief pharmacists has been removed. 

It will be of interest to all medical officers and members of the 
Hospital Corps to know how the reorganization, new designations, 
and promotions of the Hospital Corps are to be effected, and how 
enlistments and promotions are to be controlled in the future. 

To become effective immediately.-Enlistments will hereafter be 
made only in the ratings of hospital apprentice, second class, and 
hospital apprentice, first class. Applicants for enlistment in the 
rating of hospital apprentice, first class, must obtain permission 
from the Bureau of Medicine and Surgery to be examined for 
enlistment. 

Age for enlistment as hospital apprentice, second class, from 18 to 
25 years; for hospital apprentice, first class, 21 to 28 years. 

Upon enlistment in either of these ratings men will be transferred 
to one of the hospital corps training schools for instruction. 

Change of rating to Hospital Oorps.-Men in other branches, or 
the Marine Corps, may change rating only to the ratings of hospital 
apprentice, second class, or hospital apprentice, first class, provided 
they are found qualified by examination, and should be then trans
ferred to the nearest training school for hospital corpsmen for 
instruction. 

Hospital apprentices, second class (new rating).-All men who 
have enlisted as, or have changed their rating to, hospital appren-
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tice (old rating), and have held this rating less than six months, will 
be redesignated as hospital apprentices, second class. Hospital 
apprentices, second class (new rating), under instruction at a hos
pital corps training school will be advanced to the rating of hospi
tal apprentice, first class (new rating), upon completion of the course 
and graduation from the school. Hospital apprentices, second class 
(new rating), who have not attended a training school and have 
served for at least six months in the rating, will be advanced to 
hospital apprentice, first class (new rating), upon passing the re
quired examination. (This group consists of men of previous 
enlisted service who have been transferred to the Hospital Corps.) 

Hoapital, apprentices, first class (new rating).-Those men who 
have recently graduated from one of the hospital corps training 
schools and who have not as yet been advanced beyond the rating of 
hospital apprentice (old rating) will be advanced to the rating of 
hospital apprentice, first class (new rating), in accordance with the 
provisions of the above paragraph. 

Pharmacist's mate, t!Urd class (new rating).-Those men now 
serving in the old rating of hospital apprentice, first class (petty 
officer, third class), who have held this rating for less than one year 
are to be redesignated as pharmacist's mate, third class. These men 
are not advanced in rating, but only change their title. No man will 
be advanced to pharmacist's mate, third class (petty officer, third 
class), until he has served at least 12 months in the Hospital Corps. 

Pharmacist's mate, second class (new 1'ating).-All men now serv
ing in the old rating of hospital apprentice, first class, who have held 
this rating for at least 12 months will be advanced without further 
examination to the rating of pharmacist's mate, second class. No
advancement will be made beyond this rating (pharmacist's mate, 
second class) unless the candidate has the required qualifications and 
passes an examination as required in the following paragraph. 

Pharmadst's mate, first class (new rating).-No man will be ad
vanced to pharmacist's mate, first class, unless he meets the following 
requirements: 

(a) He must have served in the old rating of hospital apprentice, 
first class, for at least 24 months. 

(b) He must have an average mark .during the past year of 4 in 
proficiency and obedience, 5 in sobriety, and a record clear of infrac
tions of discipline. 

(c) He must be favorably and unreservedly recommended by the 
medical and commanding officers. • 

( d) He must pass the required examination, attaining a mark of 
at least 4. This examination should be held by a board of two or more 
medical officers who, if practicable, should be other than those under 
whom the candidate is serving. Should the candidate be found 
qualified, he may be issued an appointment. 

Digitized by Google 



656 EATON-BEOBGANIZATION OP HOSPITAL CORPS. Vol.X. 

OAU/ pharmaoiat'a mate.-Those men now holding an acting ap
pointment as hospital steward (old rating) will be redesignated u 
chief pharmacist's mate, acting appointment. Those men now hold
ing permanent appointment.a as hospital steward (old rating) will 
be redesignated as chief pharmacist's mate, permanent appointmenl 

No man will be advanced to the rating of chief pharmacist's mate 
during first enlistment. 

No man will be advanced to any new rating unless recommended 
favorably by the medical and commanding officers. 

To govem future enlistments and promotiom.-The following 
periods must be served in each rating before the candidate is eligible 
for the next higher rating: 

Hospital apprentice, second class_____________________ 6 months. 
Hospital apprentice, first class----------------------- 6 months. 
Pharmacist's mate, third class----------------------- 12 months. 
Pharmacist's mate, second class---------------------- 12 months. 
Pharmacist's mate, first class------------------------ 18 months. 
Chief pharmacist's mute (acting) ____________________ 12 months. 

H ospitaJ, apprentices, first and second cla.ss.-Men who have enlisW 
in or have been transferred to the rating of hospital apprentice,~ 
ond cla~, and have been detailed to one of the hospital corps train· 
ing schools for instruction, must serve in this rating until the course 
of instruction is completed. Upon completion of the course and 
graduation from one of these schools they will be advanced to the 
rating of hospital apprentice, first class. 

Men who have changed their rating to that of hospital apprentice, 
second class, and have not attended a hospital corps training school, 
must serve at least six months in this rating before they are eligible 
to take the examination for advancement to hospital apprentice, first 
class. 

Men must serve in the rating of hospital apprentice, first class, 
for at lea.st six months before they are eligible to take the examina· 
tion for advancement to pharmacist's mate, third class. No man will 
be promoted to the rating of pharmacist's mate, third class, unless 
he has served at least 12 months in the Hospital Corps. 

On first enlistment men will be enlisted in the ratings of hospital 
apprentice, second class, and hospital apprentice, first class, only. 
Men may change their rating to one of these ratings only . .Men 
who have had previous training in nursing, pharmacy, etc., in civil 
life may be enlisted in the rating of hospital apprentice, first class, 
provided they obtain permissi3n to do so from the Bureau of Naviga· 
tion (Bureau of Medicine and Surgery). 

All men who are enlisted in or change their rating to either hos
pital apprentice, second class, or hospital apprentice, first c1asa, dur
ing the first half of their four-year term of enlistment will be de
tailed to one of the hospital corps training schools for instruction. 
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Pharmaciat's mate, third claas.-Men must serve in the rating of 
pharmacist's mate, third class, for at least 12 months before they 
are eligible for advancement to the next higher rating. Men must 
have served in the Hospital Corps for at least 24 months continuously 
before being advanced to the rating of pharmacist's mate, second 
class. 

Pharmacist's mate, second claas.-Men must serve hi the rating of 
pharmacist's mate, second class, for at least 12 months before being 
eligible for advancement to pharmacist's mate, first class. 

Pharmacist's mate, ftrat clan.-Men must serve in the rating of 
pharmacist's mate, first class, for at least 18 months before they are 
eligible for examination for advancement to the rating of chief 
pharmacist's mate, acting appointment; advancement to the rating of 
chief pharmacist's mate, acting appointment, however, will depend 
on the demands of the service for chief petty officers. A pharmacist's 
mate, first class, will not be advanced to the rating of chief petty 
officer during his first enlistment, but he may be toward the com
pletion of his first enlistment recommended for the rating of chief 
pharmacist's mate, acting appointment, with a view to his advance
ment upon reenlistment should he be found qualified by examination 
and his services be required in that rating, depending upon the needs 
of the service for chief pharmacist's mates. 

OM.ef pharmacist's mate.-Men -must serve in the rating of chief 
pharmacist's mate, acting appointment, for at least 12 months be
fore they are eligible for advancement to chief pharmacist's mate, 
permanent appointment. 

The ~aminatiom: Candidates for advancement will be examined 
in the following subjects for-

( a) Chief pharmacist's mate (permanent and acting), and phar
macist's mate, first class: Aptitude, general education, anatomy and 
physiology, minor surgery and first-aid, nursing and materia medica, 
elementary hygiene and sanitation, diets and messing for the sick, 
clerical procedures and forms, pharmacy and cheinistry, sick-bay and 
ward duties, and practical work in all subjects. A general average of 
4.5 is required for chief pharmacist's mate (permanent), 4 for chief 
pharmacist's mate (acting), and 4 for pharmacist's mate, first class. 

(b) Pharmacist's mate, second class: Aptitude, general education, 
anatomy and physiology, minor surgery and first-aid, nursing and 
materia medica, elementary liygiene and sanitation, elementary phar
macy, diets and messing for the sick, and clerical procedures and 
forms. 

(c) Pharmacist's mate, third class: Aptitude, general education, 
anatomy and physiology, minor surgery and first-aid, nursing and 
materia medica, and elementary hygiene and sanitation. 

158465-16--6 
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(d) Hospital apprentice, first class: Aptitude, general education, 
anatomy and physiology, minor surgery and first-aid; also on such 
general subjects as taught in the hospital corps training school 

(e) Hospital apprentice, second cla~ : Aptitude and general edu
cation. 

Medical officers are expected to use discretion and careful judgment 
in recommending men for advancement with the view that only the 
well qualified may be advanced to the various ratings. It is not 
desired to advance unqualified men because of their length of service 
only, but to advance those who are fully qualified and who have a 
satisfactory knowledge of the duties of the various ratings to which 
they seek advancement. 

A supply of the new " Examination Report, Hospital Corps, U. S. 
Navy," recently revised, should be obtained, and the subjects accorded 
to each rating be examined for in each case. All advancements in 
rating should be reported to the Bureau of Navigation (Bureau of 
Medicine and Surgery), using the prescribed form. 

THE RELATION O:P SEPTIC KOlJTll TO ARTHRITIS. 

By F. J,. MORllY, Actlng Aulstant Dental Surgeon, United State11 N&TJ'. 

Various theories have in the past been put forward as to the causes 
of rheumatism, as from some focal infection, overwork, exposure to 
cold and moisture, strain, or overindulgence in food and liquor; but 
in the last few years many men have been brought to the realization 
that a septic mouth is the cause of a large majority of cases of 
arthritis, both acute and chronic. 

I do not want it thought that because my field of work is the oral 
cavity that I think that all cases of arthritis a.re due to badly de
cayed teeth and an unhygienic mouth, but I do believe it is the focus 
of infection from which a large majority of cases of arthritis, 
nephritis, cardiovascular diseases, and ulcers of the gastro-intestinal 
tract begin. 

Statements have been ma.de that the mouth was the source from 
which originated many systemic diseases, but only with the aid of 
the X-ray, microscope, and cultures could such statements be proven. 

Poynton and Paine have- given the name of StreptocoCCU8 rheu
maticua to the strain of streptococcus found by them in arthritic 
joints; this same strain may also be found in abscesses at the roots 
of the teeth and chronic alveolar abscesses with or without fistulas. 

Radiodontia has shown many blind absces;es at the roots of teeth 
that are seemingly in good condition but whose canals have been 
incompletely filled; or their nerves have died under a gold crown or 
large restoration but have never given the patient any trouble and 
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were nevertheless not properly filled. The products of these blind 
abscesses have been absorbed by the blood almost as fast as they have 
been formed. 

All of the above-named conditions are more or less relieved by 
placing the mouth in a hygienic condition. This consists in removing 
all badly decayed and broken down roots and treating the root 
canals of those that can be treated if it is possible to reach the 
apex of each canal. If not possible to reach the apex of each and 
every canal, the tooth had best be removed, for it will eventually 
cause trouble and have to be removed. All cases of pyorrhea should 
be treated, obliterating as far as possible all pockets where food may 
lodge and set up an irritation. 

The tonsils may also need attention. This is, of course, outside the 
field of the dental surgeon, but each day brings the medical man and 
the dentist into closer relationship and proves the necessity of hearty 
cooperation between the two professions. 

The mouth, as we all know, is an ideal incubator for practically 
all micro-organisms, even when in a hygienic condition; and how 
foul a place it must be when there are deep pyorrhea! pockets and 
abscessed teeth, both blind and fistulous. The blind abscesses throw 
out their toxins into the blood stream where they invade points of 
least resistance throughout the system; the fistulous abscesses dis
charge pus directly into the mouth, where it is mixed with food and 
infects the gastro-intestinal tract. The products from the pyorrhea} 
pockets are thrown into the blood stream and gastro-intestinal tract. 
Much trouble comes from ill-fitting crowns and bridges, of which 
we see an abnormal amount in the service, mainly, I think, because 
the men are attracted to the advertising office, knowing no particular 
dentist, and have cheap work done; and I regret to say that not all 
cheap work is done in the office of the advertiser, but sometimes 
comes from the office of the so-called ethical practitioner. The 
patient may not have much time to spare and the work probably may 
be hurriedly done, or the dentist may think that he will not see him 
again, and places in the tooth a poor root-canal filling, if he attempts 
to fill it at all. He places over this a poor filling or a badly fitting 
crown, which soon produces all the conditions found by Dr. Hunter 
of London, whose startling declarations and condemnation of present
day dentistry made many wonder if all he said was true, and, if 
true, how we could remedy the appalling condition. 

Dr. Billings, of Chicago, has used the word "overdentistried," 
which certainly applies to much present-day dentistry. Many badly 
decayed roots are temporarily saved, either for the sake of appear
ances or for attaching an abutment of a bridge, and these roots 
sooner or later cause much trouble, generally unknown to the pa
tient by there being blind abscesses. The service received from these 
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roots does not compensate for the harm they cause. True, many 
teeth are saved by thorough root-canal treatment, arµputation of 
the apex of the root, and thorough curetting of the infected area 
about the apex, but this is an expensive operation, necessitating sev
eral roentgenograms and many treatments which the majority of 
patients can not afford, or at least think they can not; consequently, 
the service rendered is only commensurate with the fee. In the cases 
herewith appended it must not be thought that I advocate needless 
extraction of the teeth, but most of these were bed patients, and 
therefore unable to come to the office where fillings could be removed 
and root canals treated. Many cases were of long standing; i. e., 
crowns and large restorations had been in place for several years, 
the ends of the roots were denuded, and the area of infection quite 
large. They needed immediate relief, especially those cases of 
cardiovascular trouble accompanying the arthritis; and speedy 
recovery ef practically all cases where extractions were resorted to 
was certainly worth the sacrifice of a few teeth. 

The cures were in some cases miraculous; patients who were bed· 
ridden, unable to move their arms and limbs, would within 24 or 48 
hours after the removal of the tooth that was the cause of the 
infection be out of bed and able to walk around the ward. In par
ticular one patient said the pain began to disappear within an hour 
after the removal of the offending tooth. 

The accompanying cuts are of some of the cases herewith ap
pended. They show the blind abscesses and pus pockets around the 
teeth; it really is not surprising that the patients soon began to feel 
better and eventually recovered after the removal of the teeth and 
curettment of the sockets. 

The following cases are a few of the many that have been confined 
to the naval hospital at Mare Island and that have fully recovered 
after treatment: 

O(IJJe No. 1.-M. C. Arthritis of the right ankle. Patient unable 
to bear any weight on his foot for about six months; he had been 
under treatment most of the time but had not improved very much. 
A roentgenogram showed a slight area of infection above the right 
first molar, which had only a small occlusal amalgam filling in it; the 
patient was advised to have the filling removed and the canals 
treated, but he preferred to have the tooth extracted. Within two 
hours after the extraction the pain in the ankle began to subside and 
the next day he was able to bear his weight on the foot. 

0(1,/Je No. 1t.-A. Arthritis of the arms and legs, patient having 
been in bed for four months, some days feeling slightly improved 
but gradually growing weaker. No focus of infection could be 
found; a roentgenogram of the teeth showed a slightly infected area 
at the root of one of the molars. The first molars had gold crowns 
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on them and it was thought advisable to remove the teeth that were 
crowned, as the patient was confined to his bed and it was impossible 
to open the teeth and treat the roots with any degree of satisfaction. 
Within five weeks after the extraction the patient was able to walk 
around, being free from all pain and all swelling having disappeared. 

0(18e No. 3.-G. Confined to his bed with arthritis of the knees 
and ankles. Removed the left superior first molar, it having a slight 
infection above it; also removed a badly broken-down root which 
was the source of some infection. Patient began to improve within 
48 hours. 

0(18e No. 4.-C. Arthritis of the right ankle. A roentgenogram 
of all the teeth showed an infected area above the left superior first 
bicuspid. The tooth was removed and the end of it was found de
nuded and rough; also there was a small pus bag attached to it. 
The patient was able to be out of bed the next day. 

Oase No. 6.-B. In the hospital five weeks with arthritis of the 
arms and legs; also had endocarditis, being in such a condition 
that it was not advisable to extract too many of the infected teeth 
at one time. Removed the superior right first bicuspid which had 
a large occlusal filling in it, the root canals having been treated 
several months previously; also removed superior third molar which 
was causing much irritation. The next morning he was able to 
move his arms without any pain. The patient did not improve as 
he should and we looked for another source of infection; the 
roentgenogram did not show any further dental trouble, but the 
gums around the lower centrals were inflamed and it was thought 
advisable to remove these, which was done and the patient showed 
further improvement although his heart was not able to regain its 
former normal condition. 

Oase No. 6.-W. Arthritis of the extremities. Roentgenogram 
of the teeth showed that several of the teeth were the cause of the 
infection. The ones that were the worst were removed and the 
single-rooted teeth were treated. The arthritis soon disappeared 
and the patient was able to come to the office for further treatment. 

OLDUTIO BUBO. 

87 c. II. TulBLY, AAlatUlt Surseon, United Statee Navy. 

This is a condition marked by enlargement of the inguinal glands 
of one or both sides, sometimes associated with pain and moderate 
fever, the cause of which is unknown. · 

Diatri"btetion.-The condition is common on the east coast of 
Africa, the Straits Settlements, and China, but is met with in all 
tropical and subtropical climates. It is also reported to exist in the 
temperate zone, but during an extended hospital intemeship I have 
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never observed the condition, as those cases which otherwise might 
be so diagnosed had a too close connection with venerealism. The 
true climatic bubo is, therefore, in my opinion, although I do not 
feel that I can so state as an authority, a condition such as is met 
with only in the Tropics. From my experience in the West Indies 
I can, however, affirm its frequency in that locality, not so much 
among the natives themselves as among our sailors and marines who 
have been so consistently in the Tropics the past few years. 

Etiol<>gy.-The cause of this troublesome condition up to the pres
ent time is absolutely unknown. Many workers in tropical coun
tries have theorized and experimented, but the results are much in 
conflict. From what I have seen in Cuba and from cases which 
have been brought to Cuba from Haiti and other islands of the West 
Indies, I have come to the conclusion of Castellani and Chambers
it is a condition per se, with no reasonably assignable etiology. 

Pathology.-Each gland seems to have an individual capsule, 
which is much thickened and very vascular. Some of the glands 
shell out of their capsules very easily, others are adherent, and in 
enucleating them there is much venous hemorrhage. Their seeming 
preference as to occurrence is between and on top of the femoral 
artery and vein, which vessels have many new capillary connections 
with the capsule. The gross appearance of the gland upon removal 
is that of a strawberry. Cross section of one gives the appearance of 
an incised piece of fat. The center of the gland may contain a 
minute drop of broken-down material, which does not have the 
appearance of pus, and in the cases I ha,·e seen there is a rarity of 
this central degeneration. The glands are chiefly solid, of a resisting 
although compressible feel. There is a great proliferation of 
lymphocytes. The gland is not trabeculated. 

Bactmology.-There were no organisms demonstrable in about 25 
or more cases I have seen. Passed Asst. Surg. E.W. Phillips, United 
States Navy, retired, in a report of two cases from Panama in 1912, 
suggests the possibility of protozoa. 

Symptomatology.-A typical case presents no subjective symptoms 
whatever until the appearance of painless swellings in one or both 
groins. There may be no fever present, and the glands are but very 
slightly tender, even with rough palpation. The skin is as freely 
movable over the mass as the great swelling will allow, and no local 
inflammation is present. The affected glands gradually enlarge t.o 
about the size of a hen's egg, or larger in cases which are not 
operated, and until operation one is led to believe that there is but 
one single gland in the mass. This belief is quickly dispelled at 
operation, because after the removal of all that are visible a closer 
search will bring the total up to six or eight more individual glands, 
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widely scattered from each other, their capsules having no connection 
with each other. 

I have never found an associated leukocytosis. The blood, in so far 
as the condition itself was concerned, was negative, except an occa
sional associated malaria. The urine and stools were also negative. 

Diagnosis.-The closest venereal association in any of my cases 
was over a year before, when the patient admitted gonorrhea, which 
was apparently cured after about six weeks' treatment, with no com
plications. No venereal history or evidence of same was obtainable 
in any of the other cases. In the absence of venerealism, and occur
ring in the Tropics with the symptoms already enumerated, and with 
the exclusion of the B. peatilJ culturally or biologically, or the 
filariae, a diagnosis certainly is not difficult. 

Treatmem.-There is only one real treatment-excision and enucle
ation of the glands with removal of the capsule afterward, as the 
danger of hemorrhage is less. There is no indication for local pallia
tive measures, such as iodin, ice cap, etc. 

A number of cases which were merely incised and drained were 
subsequently operated upon at Guantanamo by Surg. Raymond 
Spear, United States Navy, and myself. Due to the drainage of what 
probably was a suppurative condition prior to drainage, the diagnosis 
of climatic bubo is doubtful. 

The method giving the best results is an incision through the skin 
over the center of the swelling. Then with curved scissors clip 
enough tissue away from either edge to cause the incision to stand 
widely open. By blunt dissection each encapsulated gland, when 
located, is enucleated, the capsule then carefully dissected away with 
fingers and gauze, a,nd all bleeding points ligated. When you think 
the glands are all removed, continue the search a little farther. One 
is very apt to find another one or two elusive glands. 

The after-treatment is that treatment preferable for most open 
wounds in the Tropics, i. e., exposure to the sun an hour or more 
each day, keeping flies away, and a piece of sterile gauze thrown 
lightly over the open wound after exposure. This dressmg may be 
improved upon by a wire frame modeled to fit over the wound with 
the gauze over it. 

Constitutional treatment such as iron or cod-liver oil might be used 
during convalesence. From three to six weeks are required to close 
the wound. I have seen the best results from this treatment, with no 
resultant sinuses to deal with, and with absolute cure. 
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UNITED STA TES NAVAL MEDICAL SCHOOL 
LABORATORIES. 

Addition& to the pathological coUection, United State11 Naval Medical Sclloor, 
July-September, 1916. 

Acces-
lion Tissue. Diagnosis. Collected by or received from. 
No. 

1182 Sigmoid llexure ....•...... M~terlc thrombosis ...... . Naval Hospital, Washington, D. C. 
1163 ~~~ ii~e;.: Ui<i.siiieeii:: Colloid ~olter .... . . . . . . .. .. .. Do. 
UM Amylo change. Byphi· Do. 

lltlc liver. 
1165 Blood smears ..•.......•. . . Malaria . ............ . ....... Passed Asst. Burg. R.C. Baker. 
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BJ w. IL Kua, Puled Alllatant Saraeon. Ulllted States N&TJ. 

On board ship, although toothbrushes and tooth powders, pastes, 
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washing the hands, etc. 
by (S) and (F). 

666 

and washes are sold in the cant.een, a handy 
supply of fresh water for the clean.sing 
of the t.eeth and mouth is not always avail
able for the use of the crew. To over
come this disadvantage of life aboard 
ship a simple dental fountain for the 
crew's use was designed, manufactured, 
and installed by the ship's force in the 
wash room of the U. S. S. Ohattanooga. 
It is greatly appreciated by the crew, 
having been in use for a sufficient length 
of time to demonstrate its utility. The 
fountain consists of a copper bowl (D), 
12 inches in diameter across the top and 
5 inches deep. To the inner edge of this 
bowl is soldered a three-quarter-inch pipe 
( C) carrying salt water and perforated 
in such a way that water continually flows 
over the inner surface of the bow 1 into a 
one-inch drainpipe (E). The supply of 
salt water is brought to the circular piece 
of pipe by a half-inch pipe (B) from a 
salt-water main. The fresh water is ob
tained through a pipe having a one-eight.h
inch outlet (A), provided with a spring 
valve (H) to prevent waste of water. 
This pipe extends to within 2 inches of 
the drainpipe opening, thus allowing suf · 
ficient space for the washing of a tooth
brush, but not affording space enough for 
The support.a and stanchion are indicated 
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CLINICAL NOTES. 

A CAIB O~ GilGOIA. 

B7 L. w. JOB1'180N, Paaaed Autatant Surgeon, and c. W. D11PP1No, Aulatant Surgeon, 
Unlted Statea Navy. 

Guam has several hundred persons who show the residual effects 
of old gangosa lesions, but the treatment by salvarsan and mercury 
has been so successful that active cases are now very rare and a medi
cal officer may serve his tour of duty here without seeing the disease 
in its acute manifestations. After a long period without new cases, 
three have recently been admitted to this hospital, and the most 
typical is here described since it illustrates the characteristic lesions 
of the disease and the almost miraculous effect of salvarsan and 
mercury. 

The patient was a Chamorro girl, 14 years old. She had had yaws 
when 2 years old, the mother yaw on the upper lip. The scars of the 
yaws can be plainly seen about the mouth in the photographs. One 
uncle and two cousins had had gangosa, but she had never lived in 
the same house with any of them. Seven months before admission 
to the hospital a small sore had appeared on the end of her nose; 
this spread until there was a large ulcerated area covered with thick 
crusts and involving the upper lip, cheek, and nose, as shown in the 
illustrations. The soft tissues surrounding this were greatly swollen 
and dusky red in color. Most of the cartilaginous septum of the nose 
was destroyed, but there was no evidence of involvement of the 
hard palate or mucous membrane of the mouth. There was no pain 
at any time, but great discomfort due to the foul odor and obstruction 
of the nostrils by crusts. The Wassermann reaction was strongly 
positive. 

Salvarsan, 0.3 grams, was administered intravenously. There was 
a strong reaction with headache and dizziness; the ulcerated area was 
greatly congested, and so much blood oozed from the surface that 
packing was necessary to stop the flow. Twenty-four hours showed 
a remarkable change in the condition; the crusts separated; the edema 
decreased; there was an outflow of serum from the surface, and the 
foul odor disappeared. The change after 48 hours is shown in the 
second pair of photographs. 

Mercury was given by inunction and iodids by mouth. Rapid 
improvement continued, and she was discharged 25 days after the 
administration of salvarsan, in the condition shown by the last pho
tographS. 
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CJmOllIC LYKPHATIC LEUlCBKIA WITH ACUTB UACEJLBATIOB AllD 
l'A'l'AL 'l'BJLJID(ATIOB. 

B7 C. H. Ws.nsa, AulataDt Surgeon, United States Nav7. 

Data from health record: M.-Ensign; appointed June 19, 1910; 
place of birth, Texas; date of birth, January 1, 1891; health prior 
to appointment, excellent; weight, 134 pounds; vision and hearing, 
normal; slight basic murmur. 

No. previous sickness of any importance is entered on the patient's 
health record up to August 26, 1915, when we have the following: 

" U. S. S. Arkama.8. August 26, 1915. Diagnosis undetermined. 
Family history negative. 

"Previous history: Usual diseases of childhood. Always well up 
to the summer after first year at the Naval Academy. Had stomach 
trouble during this summer (1910), with general malaise. The 
following October had typhoid and recovered nicely in eight weeks. 

" Past history : Patient has felt well up to June 19, 1915, when he 
again became sick with stomach trouble following dietary indis
cretion. Has been bothered since that time. Drinks and smokes 
very little. Tonsillitis a great many times in the last six years. 
Right tonsil removed in 1912. Left tonsil has been affected since 
then. Denies all venereal diseases. 

"Complaint: Has been having vague pains rather continuously 
over epigastric region, in midline. Also has had pain over Me· 
Burney's point on several occasions, one time lasting 10 days, not 
painful enough to confine him to bed, accompanied by slight nausea, 
slight fever, and no headache. Pain in stomach has been present 
almost constantly following the taking of any quantity of food, 
especially meats. Has been constipated. August 12, 1915, came t-0 
sick bay for pain in ear following swimming over the side. Para
centesis with resulting drainage of bloody serum. Drum healed 
under treatment. Patient has felt weak and run down, gradually 
getting worse until now he does not feel like being about. Tempera
ture has been elevated about 1 degree. 

" Physical examination : Weight, 130 pounds. Appearance, anemic, 
sclera pale, mouth and teeth in poor shape. Left tonsil shows deep 
follicles and slight hypertrophy. Heart and lungs normal. Ab
domen rather rigid and at present can elicit no pain except slight 
tenderness over pylorus and gallbladder. Lower border of liver 
about two fingers' breadth lower than normal, stomach not enlarged 
and no ptosis. Spleen slightly enlarged upward. Pulse soft and 
runs 80 to 90. Skin <;lear, except that from knees down there are 
slight hemorrhagic petechim which have occurred during the last few 
days. Subcutaneous lymphatic glands show generalized enlarge
ment. Inguinal, epitrochlear, axillary, posterior and anterior cen--
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ical may be easily palpated and traced, and are not tender. Patient 
says he has noticed these glands since he was 10 years old, but lately 
they have become somewhat larger. 

" Blood examination: Hemoglobin, 50 per cent. Differential 
count; polymorphonuclears, 1 per cent (no nucleated reds or myelo
cytes found) ; large and small lymphocytes, 98 per cent; mono
nuclears, 1 per cent ; eosinophiles, 0 per cent; leukocyte count, 8,000; 
red-blood count, 4,000,000. Blood taken for Wassermann. 

"Lymphoid leukemia suspected in lieu of hearing from Wasser
mann test. 

"Treatment: Fowler's solution and sodium phosphate. 
"August 27, 1915. Transferred to United States Naval Hospital, 

Norfolk, Va., for observation and treatment." 
In addition to this history I afterward gained some rather in

teresting points concerning the patient's life in the Naval Academy. 
According to his classmates, he was known to have fallen asleep 
while on post and very often would drop off into a deep sleep while 
sitting with a crowd, conversing. 

Since entering the academy he has always appeared frail and has 
had a pale, bleached-out complexion. Notwithstanding this fact, he 
was never known to complain to any of his friends, and was not on 
the sick list except for typhoid fever, as noted above. 

Up to approximately four days before his transfer from the ship 
he stood watch in the engine room, did his duty well, and on the 
day before his transfer was found walking the quarter-deck, con
trary to the advice of the medical officer. 

On the day of transfer he declined an offer of being sent direct 
from Hampton Roads by boat to the hospital at Norfolk, but said 
he preferred taking the trolley car. He was given an attendant and 
left the ship in good spirits, bidding good-by to his shipmates and 
saying he expected to be back on board in a week or two. 

On admission to the naval hospital at Norfolk we have the fol
lowing history: 

"Naval Hospital, Norfolk. August 27, 1915. Diagnosis unde
termined. Origin in line of duty, developed since commissioning as 
enstgn. 

"On admission, temperature, 101°; pulse, 98; respiration, 24. A 
well-nourished man of 24i years. Slightly pale, with a sparse, 
fine, petechial eruption on the knees and a few spots on the thighs, 
and herpes around the mouth. The lymphatic glands of the groins, 
axillm, epitrochlear, and cervical regions are greatly enlarged. 

"The spleen is palpable, extending 2 inches below the free border 
of ribs on deep inspiration. There is considerable and constant 
bleeding from the gums. 
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" Principal complaint: Epigastric pain and indigestion of nine 
months' duration. 

"Lungs negative. Heart: Systolic murmur at apex and base. 
Abdomen : Tenderness in epigastrium. Spleen easily palpable. 

" Treatment: Light diet. Liquor potassii arsenitis, min. 5 t. i. d. 
" August 28. Condition about the same, constant bleeding from 

the gums. Complains of epigastric pain and a sense of fullnel!S and 
nausea. Temperature, 97.8° to 100°; pulse, 72; respiration, 20. 
Blood examination: White blood cells, 32,600. Stained specimen 
showed only small lymphocytes, no polynuclears in many fields. 

"August 29. Condition about the same. Temperature, 99.2° to 
101 ° ; pulse, 72 to 88; respiration, 20; mind clear, but is a pathetic. 
Petechial eruption has disappeared. Bleeding .from gums continues. 
Eruption around mouth clearing up. 

" August 30. Had rather severe chill about 11.30 a. m. At 12.45 
p. m. temperature 104.8°, reaching 105.2° at 3 p. m., and continued 
at 104° to 105° during the day in spite of repeated cold sponges. 
Pulse ranges from 90 to 120 and of poor quality. There is great 
mental and physical depression, but mind is continually clear. 

" August 31. Changed diagnosis: Leukemia. Origin in the line of 
duty, condition developed while in performance of duty on board the 
U. S. S. ArkanstU. Temperature continues at 105° plus during the 
night, in spite of cold sponges and packs. At 6.30 a. m. temperature 
10-1.2°; pulse, 136; respiration, 34. Vomited large quantity of blood 
at 6.30 a. m., and again at 10.50 a. m. Bloody stool during the night. 

" Blood examination: White-blood count, 49,000; small lym· 
phocytes, 99 per cent; large lymphocytes, 1 per cent; polynuclears, 0 
per cent; nucleated reds, 0 per cent; poikilocytes, 0 per cent ; hemo
globin, 55 per cent; red cells, 3,000,000. Urine negative, save for an 
occasional red-blood cell. At 8.30 a. m., temperature 105°, pulse, 
136; respiration failing rapidly. At 12.15 p. m. has large bloody 
stool. At 12.45 p. m. is given 1,500 c. c. of saline intravenously, con· 
taining 30 c. c. of horse serum. At this time pulse at the wrist is 
imperceptible, no response to infusion. Is being forcibly stimulated 
with digitalin and strychnin hypodermically. At 1.45 p. m. vomits 
large amount of blood. Death occurs at 4 p. m. Temperature 106° 
15 minutes before death. Necropsy not made." 

This rather brief history pictures vividly the shortness of duration 
and the rapidity of course taken by this fatal malady which in all 
probability had been in progress for a period of years. As the 
patient said he had noticed the glands in his groin ever since he was 
12 years old, there is a chance that even then the disease was present. 

As to etiology the reader is left to judge for himself. There is a 
possibility that the chronic tonsillitis might have been either a pre
disposing or exciting factor. His Wassermann report from the 
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United States Naval Medical School was negative. Smears of his 
blood, both stained and unstained, sent to the school were also re
ported as typical of lymphatic leukemia. 

In some respect.a this case was atypical. He had no palpable 
lymph glands larger than a small pecan. All of his subcutaneous 
lymph glands could be palpated. They were not soft, not tender, 
and did not fluctuate. 

The only sign of hemorrhage when he left the U. S. S . .Arkamaa 
was some minute petecheal spot.a around the knee and ankle joint.a. 
Patient also had an herpetic eruption around his mouth which was 
thought to be intestinal. 

He showed no puffiness about face until just a few hours before 
death. At no time was there any alteration in the skin except the 
anemic appearance as noted. The vascular and ocular systems were 
neither affected. 

The only typical picture was the blood, and toward the last the 
hemorrhages from the vascular system of the alimentary tract. 

Besides the other points brought out, I wish to impress the fact 
that up to August 25, 1915, this man was standing a regular four
hour watch in the engine room; that on August 27, 1915, he felt equal 
to a 15-mile trolley ride, and in four days was dead of hemorrhage, 
notwithstanding the fact that he received, during his short stay in 
the hospital, the best of treatment under most competent men. 

CASE B.EPOB.'l'S :n.ox u. s. :RAVAL HOSPl'l'AL, POB.'l'SXO'O''.rll'., B. H. 

BJ F. M. BOGAN, Burgeon, United States N&VJ. 

OaJJe No. 1.-The patient, a deserter, while working in a lumber 
camp in New Hampshire, attempted suicide by shooting himself in 
the left chest. The muzzle of the gun toucped his coat and the large 
charge of buckshot entered his chest, carrying with it a wad of 
clothing. 

From the lumber camp he was taken to a civil hospital, where he 
remained for one month. The Navy Department then directed that 
he be transferred to this hospital, and one bitter cold day he was 
brought in a sleigh, a distance of about 20 miles. When examined, 
he showed extensive burns over the chest and a large cavity near the 
left nipple, with the fractured extremities of the sixth rib protruding. 
There was a copious discharge of thick, green pus from the wound. 
From head to toes he was covered with the lesions of scabies-this 
after a month's treatment in a civil hospital. Each morning his bed 
linen was soiled with blood and scabs. Active treatment with tinc
ture of iodin quickly cured the scabies, while an incision at the sixth 
rib and posterior axillary line allowed 76 shot to drop out. Frag-
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ment.s of rib were also removed. The cough and expectoration 
gradually improved, and at the time of his transfer for trial he was 
practically well. 

He was unruly, discontented, and stated repeatedly that he pro
posed to do a better job next time. He refused to discuss the reasons 
for wishing to die, but when asked to promise not to make any 
attempt on his life while in the hospital readily did so, and kept his 
promise. As previously stated, he was under treatment in a civil 
hospital for a month. When the hospital authorities presented their 
bill it was found that there was no fund available from which to 
defray hospital expenses while in desertion. The patient had money 
on the books, and it was suggested that he sign for an amount suffi
cient to pay the hospital bill. This he refused to do, at the same 
time saying that he was treated finely and would see that they 
were paid. 

One practical point of real value in this case was the cure of 
scabies with tincture of iodin after all other methods of treatment 
had failed. 

Oase No. B.-This patient was first operated on for appendiceal 
abscess. A McBurney incision was made and a simple drainage 
operation performed. At this time the tip of the appendix was 
all that could be exposed. The base and cecum were so firmly bound 
down by adhesions, and the patient's condition was so precarious 
that no attempt was made to remove the appendix. 

There was an uneventful recovery, but after a month a ventral 
hernia developed. At the time of the second operation, which was 
performed for the repair of the hernia and removal of the appen~ 
it was noted that the cecum was freely movable, the base of the 
appendix presented when the peritoneum was opened, the whole a.p
pendix was free, and there was no evidence of former adhesions. 

From this case it appears that dense adhesions can be obliterated 
during a space of three months and that the cecum and appendix at 
first bound down by such adhesions may in this short time become 
freely movable. 

Oase No. 3.-While working over the ship's side in dry dock the 
patient fell from a stage to the bottom of the dock, landing on his 
left knee. 

At operation a comminuted fracture of the patella was noted. The 
largest portion of the lower half of the patella was inverted and 
driven into the insertion of the patellar ligament. After fragments 
had been removed only about half the bone remained, and there was 
so much traumatism to the patella and its ligament that the prognosis 
was bad. The cavity of the joint was occupied by a. firm clot which 
was not disturbed. Holes were drilled in the two large fragments 
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and they were approximated by kangaroo tendon. The leg was put 
up in plaster. 

The patient made an uneventful recovery, despite the great 
amount of traumatism, and was discharged from the hospital with 
excellent motion in the knee joint. 

C<UJeB No. 4 and 5.-Two patients with small ventral hernias pre
sented almost exactly the same pathological condition. There was 
a small slit in the linea alba, about 2 inches above the umbilicus, 
through which a cushion of omentum had protruded. Leading back 
into the abdominal cavity from this slit was a distinct canal about 
2 inches long. One patient gave a history of being struck by a 
l'ock, the other claimed that he noticed the swelling after lifting 
heavy lumber. The writer believes that in both cases the condition 
was a congenital defect. 

The omental hernia was ligated and removed, and the usual Mayo 
o\·erlapping operation performed. 

Both patients returned to duty cured. 

ACUTE IllTESTDUL OBSTB.1JC'rl01' DUE TO VOLVlJLlJS. 

B1 C. I. Wooo, Assistant Surgeon, United States NaT7. 

On March 9, 1916, one of the musicians aboard the U. S. S. Mary
land reported at sick bay early in the ~oming suffering with severe 
cramps of the abdomen accompanied by vomiting. The patient, a 
musician, second class, stated that he had had no bowel movement 
for the past 48 hours, and that he had been subject to attacks of 
constipation accompanied by vomiting. The day previous to present 
attack he had played a wind instrument for two hours at a band con
cert. No history of indiscretion in diet was obtainable. 

On palpation the upper abdomen was distended and very tender in 
the midepigastric region. An enema was given with poor results. 
Vomiting persisted at frequent intervals during the morning. A 
large amount of coffee-ground vomitus was ejected, and following 
this the patient's pulse became weak and thready with a rate of 140 
per minute and signs of a mild degree of shock. An ice bag was 
applied to the abdomen and morphin administered by hypodermic 
injection to prevent further peristalsis. Hot saline was administered 
per rectum by Murphy drop method. Following the injection of 
morphin the vomiting became less frequent, the vomitus now being 
bile stained. The patient rested quietly for a time, but the pulse con
tinued rapid, weak, and thready, and the face had a marked pallor. 
This condition persisted during the afternoon. The abdomen re
mained distended, moderate rigidity of recti muscles, and much pain 
in epigastric region. 
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Due to superior operative facilities and treatment in hospital 
ashore, he was removed that afternoon to the St. Joseph H08pital, 
San Diego, Cal. Early the next morning fecal vomiting occurred, no 
passage of flatus or fecal matter per rectum had t.aken place, and 
the pain, tenderness, and distention of the abdomen persisted. 

It was considered advisable to operate at once. A Kocher incision 
6 inches in length to the right of the median line above the umbilicus 
was made, and exploratory of abdomen performed. The appendiceal 
and gallbladder regions were normal. The ascending, transverse. 
and descending colon was normal in color and size. A large loop 
of the sigmoid flexure extended across the abdomen almost to the 
hepatic region. It was, however, normal in color and size. The 
pathology lay in a portion of the small intestine where a volvulus 
was present. About 1! feet of the small jntestines was dilated, very 
dark and congested, and showed a few black areas where necrosis 
would soon have occurred. Upon examination of the meeentery of 
this portion of the intestine, it was found to be twisted in a tight 
coil in clock-wise direction. After a few moments of gentle manipu
lation by twisting the loops of intestine en m<l8Be from left to right 
the normal relationship of the intestine and mesentery was re
stored. The affected portion of the intestinal tract was then sub
jected to packs of hot normal saline for several minutes. The ap
pearance of the gut soon changed from a dusky red lusterless ap
pearance to one of more life, and slight peristalsis was observed. 
No serous exudate or adhesions were present. Examination failed 
to reveal any retroperitoneal hernia, anomalous folds, or peritoneal 
bands. The recovery was uneventful. No vomiting occurred after 
the patient reacted from the anesthetic and good bowel movements 
were obtained during convalescence. 

This case helps to emphasize the value of early diagnosis in in
testinal obstruction, and the advisability of operation at once as soon 
as the diagnosis is established. It would be a perfectly safe state
ment to make that in the case cited above there would have been a 
gangrenous area in the involved portion of the intestinal tract and 
the necessity of excision of a portion of the gut if delay in operation 
had been permitted for from 12 to 24 hours longer; all of which 
would have been very serious and a risk to the life of the patient. 

SPLBBI'l'I8: JLEPOJL'l' OP A. CABB. 

B7 T . WILSON, Assistant Surgeon, United States Navr. 

A mess attendant, first class, United States Navy (Chinese), age 40 
years, was admitted to hospital from U. S. S. Oitnci,fW14ti on Augus' 
6, 1915, with the diagnosis of "schistosomiasis, intestinal." 
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After the patient was admitted to United States Na val Hospital, 
Canacao, P . I., nothing could be found in his stool and repeated 
examinations showed nothing that would in any way lead to a. final 
diagnosis. White-cell counts usually ranged between twelve and fif
teen thousand. Urine showed a few scattered hyaline casts. No pus, 
no albumin. Patient had a slight, dry cough with negative sputum 
for tuberculosis and no definite chest symptoms. Pulse ranged 
usually from 100 to 120 per minute. Tension slightly raised. No 
murmurs, heart dullness extending 1 inch to the right of sternum. 
Frequently patient complained of pain in precordia. Liver at costal 
margin, no enlargement upward. 

On admission the spleen could be distinctly palpated a good hand
breadth below the costal margin. Patient had lost considerable 
weight and his hemoglobin estimation stood at 70 on admission. Two 
weeks after admission the spleen had shown perceptible increase in 
size. August 25 showed the spleen still increasing in size with a 
marked dome-shaped enlargement about the center to the left of the 
umbilicus. Diagnosis was changed to" splenitis, chronic interstitial." 
Exploratory laparotomy was performed under ether. Due to the 
weakened and feeble condition of the patient at that time, a sple
nectomy or further operative procedure was abandoned. Due to the 
tense abdomen containing the large spleen, one or two of the sutures 
taken in closing the wound sloughed five days after the operation. 
From this time until the death of the patient on September 30, 1915, 
the wound had to be dressed twice each day, a seropurulent discharge 
making this necessary. Wassermann (Emery method) proved weakly 
positive three days after operation. Mercury salicylate given. Sal
varsan, 0.3 gram, was administered. Potassium iodid was given in 
large doses. Two Wassermann tests one week apart later proved 
negative. The patient did not improve, spleen gradually enlarging 
until it reached 2 inches below the crests of ilium in left iliac fossa. 

Necropsy: September 31, 1915. Abscess of spleen remarkable for 
size of cavity and the amount of thin pus contained. Cavity of 
abscess located under the dome-shaped portion of spleen previously 
described. Malignant growth of pancreas which hnd infiltrated all 
the surrounding viscera with the result that many adhesions had 
formed between the pancreas, spleen, and intestines. Mesenteric 
glands markedly numerous and infiltrated. The most remarkable 
pathologic finding was a pyemic condition of the heart muscle. 
Multiple small abscesses invaded all parts of the muscular tissue. 
There existed a fibrinous adhesive pericarditis, with a large amount 
of fluid in the sack. The heart itself seemed decreased in size and 
red in appearance when the adhesions were stripped from its surface. 
The general appearance of the organ, with its many adhesions and 
fibrinous strands resembled a very large mango seed. One or two 
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old clots were found clinging to the aortic ring. Adhesive pleuris~1 
and numerous tuberculous foci were found in lower lobe of left 
lung, and multiple abscesses and parenchymatous degeneration of 
both kidneys. 

SOME 1J1'1J'SUAL CASES OF SYPHILIS. 

By M. B. HIDEX, ABBlstant Surgeon, United States Navy. 

Ca.se Xo. 1.-A, ordinary seaman, age 23 years, was at Chungking~ 
China, from August to October, 1914. On January 2, 1915, he re· 
ported to the sick bay with a peculiar skin eruption. His past 
history was absolutely negative. He had been bothered with this 
skin trouble for some time before he reported it. The disease had 
probably been contracted at Chungking. The following description 
is quoted from his health record: " Patient has an eruption on anns 
and lower limbs, which comes out as circumscribed, red, slightly 
raised roseola spots. Itching and burning is present. The pr~ 
goes on until there is exfoliation of the epidermis~ followed by heal
ing, leaving a brownish pigmented scar." The diagnosis made was 
pityriasis rosea. During treatment with a phenol and salicylic
acid ointment the eruption disappeared, but returned from time to 
time. 

The following, under date of March 26, 1915, is noted on his 
health record: "Fissure of anus, in line of duty, not due to his own 
misconduct, due to infectious influences. Patient has constipation. 
external and internal hemorrhoids, a fissure about an inch and a half 
long which runs up into the bowel, and pityriasis rosea o,-er a large 
part of the body and extremities and especially on the buttocks. 
Survey requested. Treatment: Vegetable cathartic pills and mag. 
sulph.; opium salve to anus. Prescription: Ointment (see abow) 
to pityriasis. March 29, 1915, survey met, results as follows: Diag
nosis: Fissure of anus, in line of duty, not due to his own miscon
duct, due to infectious influences. Present condition: Unfit for duty. 
Probable future duration: Indefinite. Recommendation: That he 
be transferred to a civilian hospital for operation and treatment. 
April 7, 1915, transferred to a civilian hospital (Victoria Nursing 
Home). Treatment: Cold sponges and aristol to anus at night. 
Cathartics when necessary." 

After being in the hospital awhile it was learned that he had 
dernloped a very chronic small ulcer on the front of the left tibial 
region. Examination revealed a general adenitis. Patient denied 
venereal disease, and especially chancre. Syphilis was suspected, and 
patient was put on protiodid of mercury by mouth. Later he received 
salicylate of mercury by hypodermic. He began to get better im
mediately. Within one month all signs and symptoms of the fissure, 
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of the pityriasis, and of the ulcer were gone. His general condi
tion improved wonderfully, nnd he felt better than he had for many 
months. After these therapeutic results syphilis was put on his 
record and syphilitic treatment continued. It has now been over 
seren months since his discharge from the hospital. He has had 
no return whatsoever of any of the above symptoms, and his gen
eral condition has been excellent. Due to the rarity of syphilitic 
anal fissures and the very atypical character of the skin lesion, it 
was impossible to make an earlier diagnosis of syphilis. 

The three cases given below were seen and treated at the French 
Catholic Hospital, Chungking. 

Case No. S.-A girl, 15 years old, from the very poorest class of 
Chinese, was admitted and the writer notified that a case of " exposed 
heart" was in the ward. Past history was very unreliable and ex
tremely hard to obtain. Patient had been sick for about a year, but 
details could not be gotten. There was a round opening an inch and 
a quarter in diameter through the skin, subcutaneous tissues, muscles, 
E.temum, and mediastinal structures down to and exposing the peri
cardium for about an inch. The cardiac pulsations were very strik
ing. There were large scars on both tibial regions and small pig
mented scars on her back. One tonsil was missing and there was a 
very marked general adenitis. The ·diagnosis was gumma of the 
sternum and the treatment was large hypodermic doses of salicylate 
of mercury. Just as marked signs of improvement began, the 
patient became impatient and left the hospital. She was not seen 
again and the final outcome is unknown. 

Case No. 3.-Low-class Chinese boy, 17 years old, entered the 
hospital with a very acute, extremely painful proces.5 which had 
destroyed the middle third of his nose. The root of the nose, the 
tip, and the alae nasi were not involved. The upper lnteral cartilages 
on each side, the lower fourth of both nasal bones, and the inferior 
third of the nasal processes of the two maxillae, with the corre
sponding part of the skin, subcutaneous structures, and nasal septum 
had been removed by the disease. He had been to a Chinese doctor 
who advised an operation, but would not operate without money in 
advance, of which the sick man had none. Past history was not ob
tainable. Patient had very pronounced general adenitis and scars 
from old ulcers on various parts of his body, especially just in front 
of the left ear. He was entered with syphilis. The nose was dressed 
twice daily for two days with silver nitrate solution, 2 per cent, and 
then with equal parts of balsam of Peru and castor oil. Hypodermic 
injections of salicylate of mercury in large doses were given. The 
patient made a very rapid, uneventful, happy recovery, leaving the 
hospital in five weeks with healing complete and with much less 
deformity than expected. 
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Caae No. 4.--Chinaman, 35 years old, a water carrier, applied to 
the outdoor clinic for treatment. No past history could be gotten. He 
presented an ulcer covering practically the entire anterior aspect of the 
left leg, extending from just below the patella nearly to the ankle. It 
was 9 inches long by 51 inches broad. The tibia was exposed for 2i 
inches. The tibinlis anticus muscle had been divided by the prO<'ess, 
and about 2 inches of the upper end of the lower fragment (mostl~· 

tendon) was hanging over the lower margin of the ulcer onto the 
dorsum of the foot. There had apparently been no dressing or 
treatment. Examination disclosed marked enlargement of the super· 
ficial lymphatic glands, pigmentation from an old eruption, and 
scars from healed ulcers. His trouble was clearly the result of 
syphilis. It was remarkable how he, in this condition, could carry 
two large buckets of water up a steep hill for eight or ten hours a 
day. He refused admission to the hospital on the plea that he 
had no money. The maximum charge, including everything, to this 
class of patients is $3 Mexican currency (or about $1.20 United 
States currency) per month. The hospital insisted on taking him 
free, but he could not accept, for his family of se,•en could not exist 
without his salary. His pay was less than $5 Mexican currency, or $2 
United States currency, per month. The protruding fragment of 
muscle and tendon was cut away. The ulcer was cleaned and dressed. 
He was given a hypodermic injection of a. large dose of sa.licylate of 
mercury and advised to come back for treatment regularly. He was 
never seen afterward and the end results can only be guessed. 

The three followin~ cases were seen and ex1unined on the streets 
of Chungking. Their condition hnd probably been to a certain 
extent self-inflicted, or at least encouraged, for business reasons. 
Any suggestion of or attempt at treatment or a cure would have 
been strongly resented. They were the most successful of all the 
many Chungking beggars, the last one noted exceeding the other two 
by a good per cent. 

CaJJe No. 5.-Chinese boy, 12 years old, from whom no past history 
could be gotten. Eight of his toes showed marked dactylitis, some 
deep, some superficial, some showing extensi\·e scar formation with 
marke<l deformity, and others still ulcerating. He had four ulcers on 
the front of one leg and fi,·e on the other. Gcne1·al ndenitis and pig
ml'nteu scars on his body confirmed the diagnosis of syphilis. 

Case .Yo. 6.-Chinese boy, 14 years old, from whom pnst history 
and other information was not obtainable. Nine toes and six fingers 
were inflicte<l with dactylitis, some deep, some superficial. Among 
these were seen ulcerations, scar formations, great deformity, and 
three showing bad paronychia and onychia. Scars on body and legs 
showed the sites of old ulcers. General and great enlargement of all 
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the subcutaneous lymphatic glands was present. The obvious cause 
was the Treponema poUidum. 

Oaae No. 7.-Chinaman, age about 30 years, from whom no infor
mation could be gotten, presented a face with no nose, no eyes, and a 
large part of both lips gone. His face was made up almost entirely 
of scars and ulcers. His body and legs were extensively marked by 
luetic scars, and his lymphatic glands were characteristically en
larged. He was the beggar of Chungking proper, but outside the 
city, on one of the most important roads, he had a rival who was 
even more of a business success. The latter, in addition to having 
much the same face as the former, possessed lesions of the scalp and 
ears. 

GV1'8HOT WOlJl(]) OP THE XIDBEY: REPORT OP A CASE. 
By C. W. DIDPPINO, Assistant Surgeon, United States Navy. 

Primary gunshot wounds of the kidney are extremely rare, and in 
almost every case several of the other abdominal organs are involved 
as well. The stomach, small intestines, spleen, and colon are the 
viscera most often injured. The peritoneum may or may not be 
involved. Whether or not the injury is fatal depends largely on the 
location of the wound; if near the periphery of the organ the prog
nosis is favorable; if, however, the pelvis is involved the prognosis is 
bad, as here we get extravasation of urine into the surrounding tis
sues, and also some of the larger renal vessels may be injured and 
severe hemorrhage take place. If the peritoneum is involved the 
extravasation of urine is very apt to set up a generalized peritonitis, 
and if the peritoneum is not injured the escaping urine may set up 
a subphrenic abscess. With our present high-velocity and smaller
caliber bullets the destruction of renal tissue should be small and 
consequently the prognosis better. The angle at which the bullet 
strikes the organ must also be considered; if it strikes at nearly right 
angles the laceration may be small; if, however, it strikes at an acute 
angle more vessels are apt to be injured in its course and consequently 
more damage to the organ results. 

At 10 p. m., December 14, 1915, a Chamorro womnn nged 2;) was 
admitted to the naval hospital suffering from a .38-caliber gunshot 
wound of the abdomen. The shooting had taken place in one of the 
outlying districts, so that about an hour had been consumed in trans
ferring the patient, this placing the time of injury at about 9 p. m. 
She was in a very weak condition and soon after admittance passed 
into a state of shock. Her pulse was rapid and small, temperature 
subnormal, and extremities cold. She vomited several times a dark 
brownish fluid, undoubtedly bloody in character. She complained 
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of great pain in the region of the stomach and also in her back in 
the region of the left kidney. That night and several times the 
following day she passed a bloody urine, the blood being bright red, 
showing an active hemorrhage. Later on dark red blood clots were 
passed, these clots probably forming in the bladder, as she also com
plained of severe pain on urination. She complained of great thirst 
Her condition excluded any operatirn interference. At 2.45 p. m. 
the following day, or about 18 hours after the injury, she died. 

On necropsy the following was found : The body was well de•el
oped and well nourished; all mucous membranes were very pale. 
The wound of entrance was in the left side of the chest, 3 inches below 
the left nipple; it was oval in shape, being one-half inch long and 
three-eighths inch wide; the lower edge of the wound showed con
siderable bruising. The wound of exit was in the back about lt 
inches to the left of the spinal processes and just below the twelfth 
rib. It was almost circular in shape, about three-eighths of an 
inch in diameter, and had a few radiating tears. The course of 
the bullet was downward, inward, and backward, going through 
the intercostal and pectoral muscles from the point of entrance. 
It just grazed the upper margin of the seventh rib, stripping oft' 
some of the periosteum but not fracturing the rib. It then passed 
through the lower part of the left pleural cavity, leaving left lung 
uninjured, and through the diaphragm, making a small nick in the 
anterior border of the left lobe of the liver. The anterior and 
posterior walls of the fundus of the stomach were perforated near 
the middle of this organ. The bullet then entered the kidney on 
a line with the upper edge of the hilum and almost at right angles 
to it. The wound of entrance on the anterior surface of kidney was 
comparatively small, while the wound of exit was large and showed 
radiating tears. There was a large blood clot about the kidney 
almost black in color and completely surrounding that organ. After 
passing through the kidney the bullet then passed through the 
muscles of the back and out under the twelfth rib. The abdomen 
was distended and filled with free gas. There was considerable 
blood in the abdominal cavity and small blood clots were adherent 
to the intestines. Small amounts of gastric contents were found in 
the peritoneal cavity, but they were fairly well localized about the 
wounds of entrance and exit in the stomach. 

VESIOAL CALCULUS: JLEPOR'.r OP A CASE. 

By T. W. REZD, Passed Assistant Surgeon, United States !Savy. 

I wish to report the removal of a vesical calculus which weighed 60 
grams (930 grains) on March 30, 1916, at the naval hospital, Nor
folk, by Surg. W. B. Grove, United States Navy, and the writer. 

Digitized by Google 



" .. 
0 ,, 
c: 

" 0 

3: 

.; 
() 
c: 

~ 
c: .. 
0 ,, 
c: 

" 0 

3: 

Digitized by Google 



Reed-Vesical Calculus. 

,:.;o ~ , .. """ 

\ 

" 
~~ 

.; 

l 
t.,~ 

·~- --· -

Roentgenogram of stone. Natural size. 

Digitized by Google 



No.4. FOOTE-CASE O~ GASOLINE POISONING. 681 

This st-One was the size of a hen's egg. It is composed of urates and 
concentric rings of calcium oxalate, with a colloid nucleus. 

This report is made to bring to the attention the fact that large 
stones do occur in young men-this man was 28 years old-and that 
the symptoms extended over a period of only two years. Of course 
this stone may have been passed when a child, from the kidney, as 
uric-acid stones frequently are, and the patient gradually accom
modated himself to the presence of it. Or a mild inflammation or 
hemorrhage into the bladder may have formed the nucleus. However 
stones of this size and weight are very infrequent in young men and 
nowadays, when surgery is so easily resorted to, seldom attain such 
a size. 

A CASE OP GASOLINE POISOBING. 

By 0 . C. FOOTE, Assistant Surgeon, United States Navy. 

A gunner's mate, first class, aged 30, working on a submarine, had 
entered the tiller compartment to clean it out. He had taken the 
usual precaution of tying a line around his waist, placed in charge 
of a man (tender) outside of the compartment. The manhole to 
this compartment just permits the passage of a man's body, and is 
located about 18 inches above the bottom of the compartment, which 
necessitated entering head first. 

The man was lying on his abdomen with his feet presenting toward 
the manhole and approximately five minutes had elapsed after he 
entered the compartment when he discovered he was becoming 
affected by the raw-gasoline fumes escaping from an adjacent gaso
line tank. He called for help and before the line tender could haul 
him out he was so much affected that he was unable to raise his feet 
to the manhole and steps were taken at once to send in rescuers. 
Several men were sent in, one at a time, and endeavored to raise him 
to the manhole, but before they could get him out they would become 
so affected by the gas it was necessary to bring them out. 

In approximately 10 minutes after he called for help he would 
not answer when called; also his breathing became labored nnd ster
torous, and he could be heard moaning in apparently a delirious 
manner. This was taken as evidence that he was unconscious. 

Due to the construction of the compartment and the man's position 
and inability to help himself, it required approximately half an hour 
to rescue him. It was estimated from the length of time we had 
worked since he responded to call that he had been unconscious for 
about 20 minutes. 

On examination he was found to be cyanotic, unconscious, respira
tions labored and stertorous, foaming at the mouth, subnormal tem
perature, pulse about 150 and ,·ery weak. 
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. The puhnotor was applied immediately and in a short time be 
began to respond and gradually returned to consciousness. He was 
transferred to the United States Naval Hospital, Norfolk, Va., for 
treatment, and I am informed made an uneventful recovery. 

This case is not reported because gasoline poisoning is a rare con· 
dition, but as an example to show the short length of time during 
which one may reach a serious and helpless condition. The period 
of 10 minutes given above as the time required to render this man 
unconscious is considered to be a longer period than actually oc
curred, but the conditions under which we were working and the end 
in view made it impossible to obtain accurate figures. 
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PROGRESS IN MEDICAL SCIENCES. 

GDBRAL KEDICI1'E. • 

E. THOMPSON and J. A. RANDALL, Surgeons, United State• Navy. 

TICE, 1''. Coleman diet in typhoid fever. l\led. Clin. or Chkngo, March, 1916. 

The author states that after considerable experience with various 
typhoid-fever diets he has adopted the Coleman plan, as advocated 
by Dr. F. C. Coleman, of New York. 

It may be of some interest to discuss this diet in detail. It must, 
of course, be first understood that no diet can be a laid-down, fixed 
rule; every case of typhoid must be treated individually. The prin
cipal thing is to maintain and protect the body tissues. It is well 
known that under the straight liquid diets patients lost greatly in 
flesh and often left the institutions emaciated, complications were 
frequent, and convalescence greatly retarded. 

Typhoid patients should be watched to see if they are maintaining 
or losing weight. and second as to the condition of their appetites. 

If the patient on a diet is apparently not losing weight and does 
not complain of hunger we are justified in believing that the diet 
is meeting the necessary requirements. As to a more definite rule in 
formulating a dietary, we must bear in mind the conclusions of Dr. 
Coleman: "A normal man at ordinary rest requires about 33 calories 
per kilo of body weight each day; the average typhoid requires a 25-
per cent addition to meet the febrile increase in heat production; 
this gives 40 calories per kilo of body weight per day, or approxi
mately 3,000 calories for a man weighing 150 pounds," and his "best 
results were obtained when the diet furnished GO to 80 calories per 
kilo per day, or 4,000 or 5,000 calories." 

In formulating a diet for any particular patient it is not only 
necessary to know the body weight and the required calories but also 
the approximate caloric value of the articles of food. The following 
tables (despite a regrettable multiplicity of standards), as given by 
Dr. Coleman, will be of service: 

Calorie•. 
Apple sauce ___ ________________ ______ l ounce__________________________ SO 
Bread, average slice _________________ 33 graIDs_________________________ 80 
Butter, 1 pat_ _______________________ ! ounce__________________________ 80 
Cereal, cooked _______________________ lj ounces________________________ 50 
Crackers ____________________________ 1 ounce __________________________ 114 
CreaID (20 per cent) ________________ 1 ounce__________________________ 60 
Egg, 1---- ----- ---------------------· 2 ounces_________________________ 80 
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Calorie<. 
Egg (white), ! ___________ --------------------------------------------- 311 
Egg (yolk), !----------------------------------------------------- ---- _ ;"JI) 
Lactose, 1 tablespoonfuL ____________ 9 grams ________________ ---------- 36 
l\Iilk, whole (1 pint, 350) _____________ 1 ounce__________________________ 21l 
Potato (whole) ___________________ ___ 1 medium __________ ___ ___ ________ !10 

Potuto (mashed) _______________ __ ___ 1 tnblespoonfuL ________ __________ 70 
Hice (bolletl) _______ ,._ _______________ 1 tnblespoonfuL __________________ GO 
Suimr. cane _____________________ ___ ___ 1 Jump__________________ _________ 16 
Sugar, milk, 1 tnblespoonfnL ____ _____ 9 gmms _________________ _________ 36 

'.fonst, average slice _________ ---------------------------------- __ ------- so 

For convenience, Dr. Coleman directs that the milk sugar be meas
llred in the ordinary medicine glass; each measured ounce equals 18 
grums in weight, or i2 calories. The sugar is soluble in boiling water 

in the proportion of 2-t grams to 30 milliliters.1 

The following are the actual diet tables which huve been found of 
use by Dr. Coleman; Nos. 1 and 2 are used in the early part of th,t> 
disease, according to indication, No. 3 is only employed when the 
patient is well on toward conYalescence. 

TYPHOID DIET NO. I. 

[Diet furulabtng 3,910 calories.) 
Calories. 

Milk, 6 ounces } Hours: 9 a . m. ; l, 3, 7, { total, 1,260 mils'------------ 800 
Cream, 2 ounces 10 p. m.; l, 4 a. m. total, 420 mils 1 ------------- 840 
Lactose, 10 grams ______ __________________ total, 70 grams______________ ~ 

1,9&1 

7 a. m.: 
Egg, 1 ----------------------------------- ----------------------- so 
Toast, 1 slice---------------------------------------------------- SO 
Butter, 20 grams _______________ ----------------------------- -- --- 1:-.c.} Coffee ________________________________________________________ _ _ 

Cream, 2 ounces __________ ------------------------------ --- --- --- l~I 
Lnctose, 20 grams __________________ _________________________ ----- ~' 

11 a. m.: 
Egg, 1 ------------------------ ------- ------------ -- - -- -- - - -- -- - - so 
Mashed potato, 20 grn1us_________________________________________ ::!·> 
Custard, 4 ounces _____________________ -------------- _____ _ ------- :!-~, 

Toast (or bread), 1 slice _______ ,,_________________________________ ~.I 

Butter, 20 grams _______________ ------ - -------------- -----_ -- - - _ -- l~~' 
Colfee ------- _______ --- -------- ___ ----------- _________ _______ __ _ 
Cream, 2 ounces _________ _ -------------------___ _____ __ ____ ____ ___ J:!ll 
Lactose, 20gra111s________________________________________________ ~ 

1 Mllllllter and mil hnve beeu adopted as oftlclal In pince of cubic centimeter and r. r .. 
respectively. See page 721. 
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5 p. m. : Calories. 

Egg, 1---------------------------------------------------------- SO 
Cereal, 3 tablespoonfuls------------------------------------------ 150 
Crealll, 2 ounces----------------------------------------------~-- 120 
Apple sauce, 1 oun<'e--------------------------------------------- 30 
Tea---------------------------------------------------------~--
Cream, 3 ounces------------------------------------------------- 180 
Lactose, 20 grams________________________________________________ 80 

G40 
TYPI-101!) Ult:1' ::'\O, 2. 

[Diet furnishing 5,580 calorleN.] 

Calories. 
llilk, 5 ounces {Hours: 9, 11 a. m.; 1, 3, }total, 1,200 mils_______________ 820 
Crenm, 2 ounces 7, 10 p. m.; 1, 4 a. m. total, 720 mils _________________ 1. 440 
Lactose, 15 grnms ---------------------totnl, 120 grams ________ 7 ______ 480 

2,740 

7 a. m.: 
Egg, 1 -------- _____ ------------------------------------ --------- 80 
Toast, 2 slices--------------------------------------------------- 160 
Rutter, 20 grnms ------------------------------------------------ 150 
Coffee _______________________ ------------------------------------
Cream, 2 ounces------------------------------------------------- lSO 
Lactose, 20 grnrns_______________________________________________ 80 

650 

5 p. m.: 

Egg, 1 ---------------------------------------------------------- 80 
Toast, 2 sllces-------------------------------------------------- 160 
Butter, 20 grams------------------------------------------------ 150 
Cereal, 6 tablespoonfuls------------------------------------------ 290 
Cre1UJ1, 4 ounces------------------------------------------------- 240 
Apple sauce, 1 ounce--------------------------------------------- 30 
Tea-------------------------------------------------------------
Crenm. 2 ounces------------------------------------------------- 120 
Lactose, 20 grams _____________________________ ------------------ SO 

11 a. m.: 
Eggs, 2--------------------------------------------------------- 160 
Toast, 2 slices--------------------------------------------------- 160 
Butter, 20 grams------------------------------------------------ 150 
Mashed potato, 70 grams----------------------------------------- 70 
Custard, 8 ounces----------------------------------------------- 500 

1.040 
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TYPHOID DIET NO. 3. 

[Diet furnl11blng li,570 calories.) 

Calorie!'. 

Mllk, 5 ounces Hours: 9, 11 a. m.; 1, 7, total, 1,050 mlls ------- -------- 700 
Cream, S ounces 10 p. m.; l, 4 a. m. total, 630 mll11 _________________ l, 28> 
Lactose, 15 grams _____________________ .total, 105 grams________________ 420 

11 u. m.: 
Eggs, 2--------------------------------------------------------- 160 
Mashed potato, 80 grams_________________________________________ SO 
Custard, 8 ounces----------------------------------------------- r;oo 
Creamed chicken, 1 ounce---------------------------------------- 00 
Toast, 2 slices--------------------------------------------------- 100 
Butter, 20 grams----------------------------------------------- 150 

1.100 

5 p. m.: 
Toast, 2 sllces--------------------------------------------------- 160 
Cereal, 6 tablespoonfuls------------------------------------------ 290 
Cream, 2 ounces------------------------------------------------- 120 
Lactose, 20 grams----------------------------------------------- 80 

Sp. m.: 
Lemonade (lactose), 20 grams------------------------------------ 480 

7 p. m.: 

Egg,1 ---------------------------------------------------------- 80 
Cereal, 5 tablespoonfuls------------------------------------------ 250 
Cream, 2 ounces------------------------------------------------- 120 
Toast, 2 slices--------------------------------------------------- 160 
Butter, 20 grams------------------------------------------------ 150 

(',oft'ee-----------------------------------------------------------
Crearn, 2 ounces------------------------------------------------- 12\l 
Lactose, 20 grams--------------------------------------------___ 80 

900 

Considerable criticism has been evolved from time to time, par
ticularly during the earlier observations, by this increased diet in 
typhoid. As a matter of fact, complications such as hemorrhage 
and perforations are certainly greatly reduced since the advent of 
this treatment, and patients leave the hospital in a very much better 
physical condition than they did under the old regime of the milk 
diet.-(w. s. PUGH.) 
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BLACKFAN, K. D. Cutaneous reaotton from proteins In eczema. Am. Jour. Dia. 
Child., II, No. 6, June, 1916. 

After a resume of the work which has been done on this subject 
and a statement of several case reports, the author concluded with 
the following summary: 

Of 43 patients without eczema, only 1 showed any evidence of 
susceptibility to protein by cutaneous and intracutaneous test;;. 

Of 27 patients with eczema, 22 gave evidence of susceptibility to 
proteins. Egg white, cow's milk, and woman's milk were the sub
stances that most frequently caused a n•:l<'tio11 . If there was a 
reaction from one protein there usually was 11 reaction from several. 

The intracutaneous test is more delicate than the cutaneous, but 
gives results that are more difficult to inte1·pret. 

The removal of some or all of the animal proteins from the 
food brings about great imp1·ovement in some cases of eczema in 
older children and adults. With infants it is not successful, first, 
because it is impossible to feed an infant for a long time upon a diet 
that contains no animal protein without the risk of seriously affecting 
his nutrition, and second, because there is a strong tendency for the 
eczema to return, even though a protein-poor diet produces early 
improvement, and even though the protein-poor diet is contin
ued.-(w. E. EATON.) 

CLABK, ,V. L. So.me therapeutic uses for the ultraviolet rays. .Tour. giectro
therap. and Radlol, April, 1916. 

The treatment of port-wine marks, nevi, telangiectasis, and rosa
cea with ultraviolet rays from an intense radiating source has been 
eft'ective in theit· removal in varying degrees. In those which are 
superficial and characterized by red or bluish-red color based on 
!lllbepidermal dilatation 'vithout a large measure of arterial element, 
the removal is generally complete. When hypertrophy of the con
nective tissues is present the ultraviolet rays are less effective even 
after repeated radiations, and a complete removal is not obtained, 
though there may be marked improvement. 

It is a well-recognized fact that the penetrating quality of ultra
violet rays either from artificial sources or from the sun's rays does 
not penetrate far into the skin. They have the property, however, 
of tanning the skin, blonds being more susceptible to them than 
brunettes, which is probably due to the greater contrast of the sur
rounding skin. It was demonstrated by Bordie1· and Nogier, in 1908~ 
that this action was due to the absorption of the rays by the blood 
and it was further demonstrated by them as it had been previously 
by Finsen that these rays did not penetrate substances containing 
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blood or red coloring matter. Likewise they are less energetic when 
a pigment is present in the skin, as in brunettes, and in all cases after 
tanning has once taken place. 

As was demonstrated by Finsen when the tissues were firmly 
compressed, thereby being rendered anemic, the rays did penetrate 
to a depth of from one to four millimeters and it has been shown 
that under these conditions they have penetrated even deeper. The 
violet reactions which take place under exposure to the sun's rays 
from which the ultraviolet has not been filtered as from these arti
ficinl mys of high intensity, are among the characteristic actions of 
the ultraviolet rays. They do not, however, penetrate thin films of 
glass but readily penetrate water, air, and rock crystal. A thin 
thickness of thin dark cloth or adhesive plaster will absolutely pre
vent the passage of the rays and may be used for the protection of 
the eyes during treatment. Also a thin disk of quartz, colored blue, 
is interposed to filter the red, yellow, and green radiations, prevent
ing the thermic actions of these rays upon the skin which would be 
irritating when used with such intensity. It has also been found that 
there is greater penetration when the blue filter is used. 

The effect upon a port-wine mark or nevus and similar affections 
of the skin, when compressed and used with the blue-quartz filter, is 
to produce a thrombosis and inflammatory reaction of the capillaries 
of the nevus, of sufficient intensity to cause absorption, and further 
loss of function with ultimate obliteration. But few npplications 
are necessary, which will vary with the characteristic of the part 
involved as to depth, the amount of pigment in the skin. the relative 
strength of the rays employed, the length of exposure, and tbe 
thickness of the blue-glass filter. It is necessary to make the ex
posures longer, relative to the thickness of the filter. Three milli
meters of filter is the most sntisfactory thickness. Another point to 
be remembered is that brunettes, for obvious reasons, require longer 
treatments than blonds. The rule which may be employed is that a 
port-wine mark which disappears readily under pressure should 
respond to exposures of 40 minutes if the connecting tissue is not 
thickened. If it does not fade readily under treatment it may re
quire four 40-minute exposures. These figures must be considered 
as relative and not arbitrary. Some cases require more and others 
less to effect a removal. 

Normal skin is more susceptible to the ultraviolet rays than skin 
which is congested. It is, therefore, necessary to protect the normal 
skin surrounding the part under treatment. The author's method 
of accomplishing this is to protect all except the part to be treated 
by placing z!nc-oxid plaster over it. The hands of the operator 
should always be protected with gloYCs.-(E. T.) 
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KDTAL A1fD l1Bll.VOV8 DISBASES. 

R. SBDJU.N, Paned ..U.latant Surgeon, United States Nav7. 

HOLMES, G. 8pinal 1nJurtes of warfare. Third Goulltontan Lecture. Brlt. Med. 
Jour., Dec. 11, 19Ui. 

It is profitable to consider the conclusions made by this eminent 
neurologist. The entire lecture is of great interest, but the factors 
of prognosis and treatment are of particular value. 

The prognosis during the first two weeks in any one case is ex
tremely difficult, and it must be admitted that there is no one sign 
or symptom from which we can draw reliable conclusions on the 
severity of the lesion, or from which we can say, when there is 
complete motor and sensory paralysis, as there nearly always is in 
the earliest stages, whether the cord is completely divided or not. 
It must be remembered that though neither the cells nor the fibers of 
the spinal cord do regenerate, very considerable improvement may 
occur, as at least part of the early symptoms are due to edema, cir
culatory disturbances, and to incomplete damage. The structural 
damage is consequently not always parallel to the functional loss. 
We have seen that the knee jerks are absent for a time with lesions 
of all degrees of severity, and this consequently can not be a guide 
in prognosis. The most reliable information is perhaps given by the 
state of tone in the muscles of the lower limbs; after three or four 
days the legs are generally very flaccid and their muscles toneless 
when the lesion is severe and irrecoverable, and gradually become 
more so and waste. Th~ preservation of tone in the muscles is, on 
the other hand, an indication that some improvement may be ex
pected. Valuable information can be also obtained by stimulation 
of the soles, as the amount of reflex movement that results varies 
more or less inversely with the severity of the injury. When this 
is complete, no reflex muscle contraction can be, as a rule, elicited, 
while in all stages of slighter damage a brisk withdrawal reflex can 
be obtained. 

Probably no serviceable recovery can be expected if the plantar re
sponses are flexor. 

In less severe cases in which nll forms of sensation are not abol
ished, the amount of disturbance of the latter is an indication of the 
amount of the cord damaged; we have generally seen the promise 
of useful recovery when tactile stimuli could be felt in the lower 
limbs within the first two or three days. 

When the cervic'l\ region is injured the upper limbs are usually 
more paralyzed than the lower, and remain flaccid and waste while 
these show signs of recovery; histological examination shows thnt 

58465-16----8 

Digitized by Google 



690 MENTAL AND NERVOUS DISEASES. Vol.X. 

this atrophic palsy of the arms is due to extensive softening of and 
hemorrhages into the ventral horns, and as the motor cells contained 
in them are readily destroyed the chance of much improvement is 
slight. 

If recovery sets in early, steadily progressive improvement may 
be, however, expected, unless complications occur. In a few patients, 
however, the symptoms increased after movement. One lost again 
the power of movement he had regained in his right leg during his 
transference to England; and in one other case observed syrin
gomyelia developed some time after the infliction of the injury. 

TREATMENT.-Owing to the nature of the lesions the treatment of 
these spinal injuries is naturally unpromising. The damage to the 
spinal cord is done when the wound is inflicted, and we are unable 
to influence it by treatment. In many cases surgical intervention and 
the removal of missiles or displaced bone which compress the cord 
have given a hope of greater recovery, and should be attempted if the 
symptoms or an X-ray examination make it probable that the cord 
is compressed, and that there is any prospect of recovery. But it 
must be realized that in such cases the symptoms are certainly more 
dependent on intramedullary changes produced at the time rather 
than on compression. 

Dr. A. R. Allen showed experimentally some years ago that the 
symptoms produced by severe contusion of the cord can be relieved 
and recovery made possible by incising the dorsal columns at the 
level of the injury, thus draining away edematous fluid and intra
medullary hemorrhages, and allowing the swollen fibers to expand, 
but it is necessary that this operation should be performed within a 
few hours of the infliction of the injury. This is rarely possible in 
warfare, and the early symptoms are so equivocal that if resorted 
to more harm than good might be easily done. 

A large proportion of cases of spinal injury die soon after the 
infliction of the wound from shock or associated wounds of the chest 
or abdomen. Among those that survive, the greatest danger is from 
cystitis and pyelonephritis and the development of extensive bed 
sores. A large part of the responsibility consequently falls on the 
nursing. When cystitis is threatened or has developed, we have seen 
excellent results from suprapubic draining. Finally, the danger of 
moving the patient must be borne in mind; the risk is obvious if the 
vertebral column is fractured, and if detached pieces of bone lie 
within the canal these may be displaced and lacerate the cord during 
transit. Further, we have evidence that secondary changes are more 
liable to develop after movement; absolute rest is consequently 
advisable during the first few weeks if the symptoms hold out any 
prospect of useful recovery.-(R. s.) 
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SoLOMON, H. C., KoEFOD, H. 0 ., and WEI.I.ES, E. S. Diagnostic value of Lange'• 
gold sol teat. (Based on 500 examinations of the spinal 4uld.) Boston Med. 
and Surg. Jour., December 28, 1915. 

This is one of a number of recent contributions on the value of the 
colloidal gold test. The concensus of opinion seems to be that it is a 
rnluable diagnostic measure. The writers conclude that-

1. Fluids from cases of general paresis will give a strong and fairly 
characteristic reaction, especially if more than one sample is tested, 
in the vast majority of cases. 

2. Very rarely general paresis fluid will give a reaction weaker 
than the characteristic one. 

3. Fluids from cases of syphilitic involvement of the central nerv
ous system other than general paresis often give a weaker reaction 
than the paretic, but in a fairly high percentage of cases give the 
same reaction as the paretics. 

4. Nonsyphilitic cases may give the same reaction as the paretics; 
these cases are usually chronic inflammatory conditions of the central 
nervous system. 

5. When a syphilitic fluid does not give the strong "paretic reac
tion" it is good presumptive evidence that the case is not general 
paresis, and this test offers a very valuable differential diagnostic aid 
between general paresis, tabes, and cerebrospinal syphilis. 

6. The term "syphilitic zone" is a misnomer, as nonsyphilitic as 
well as syphilitic cases give reactions in this zone, but no fluid of a 
case with syphilitic central nervous system disease has given a 
reaction out of this zone, so that negatively it may be used, and any 
fluid giving a reaction outside of this zone may be considered non
syphilitic . 
. 7. Light reactions may occur without any evident significance, 
while a reaction of no greater strength may mean marked inflamma
tory reaction. 

8. Tuberculous meningitis, brain tumor, and purulent meningitis 
fluids characteristically, though not invariably, give reactions in 
higher dilutions than syphilitic fluids. 

9. The unsupplemented gold sol test is insufficient evidence on 
which to make any diagnosis, but used in conjunction with the 
Wassermann reaction, chemical and cytological examinations, it offers 
much information aiding toward the differential diagnosis of general 
paresis, cerebrospinal syphilis, tabes dorsalis, brain tumor, tubercu
lous meningitis, and purulent meningitis. 

10. We believe that no cerebrospinal fluid examination is complete 
for clinical purposes without the gold sol test.-(n. s.) . 
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Yo!'i Sc-n:->EIDER, C. Studies OD alcoholic halluciDoaes. Psyehlat. Bull., Janual'J', 
1916. 

The writer has co-rnred the literature in a careful and profitable 
way, and his conclusions are illuminating and valuable. They do 
much to accentuate the growing idea that alcoholism is really symp
tomatic. As he states, " a person may use alcohol to excess and 
remain normal, or develop a different psychosis from the hallucinosis 
after its use, or develop an identical hallucinosis without alcohol or 
other toxic substance; that the question of its (alcohol's) place as a 
factor is not settled. It is quite as easy to show that the hallucinosis 
developed in spite of, as because of, the alcoholic indulgence; not one 
spree in a thousand is followed by an hallucinosis: hence it is ob,·ious 
that when cases succumb we must seek another factor, and it is gen
erally at hand, i. e., there are factors which stand out prominently to 
differentiate the spree that is followed b)· a psychosis from the one 
that is not." 

The conclusions made are: 
" 1. Alcohol as an hereditary or etiological factor in the pro

duction of ' insanity' has been overrated, incidence being confused 
with cause. · 

"2. Alcoholic hallucinoses are separate and distinct from the 
toxic Korsakoff and delirium tremens, and show no mental or phys
ical signs of a toxic psychosis. 

" 3. The patients who develop hallucinoses are opposed to the 
homosexual in physical trait-,, mental characteristics, civil condition. 
occupation, and general reaction to sexual subjects. 

"4. The alcoholic hallucinoses can not be classed with dementia 
precox because the make-up, the age of onset, the etiology, the sud
denness of the onset, the short duration, the complete reco,·ery with 
unusually good insight and interest and confidence in the future, and 
the fact that pet·sons de,·eloping dementia precox are not addicted to 
alcohol a re directly opposed to ·this classification. 

"5. That the alcoholic hallucinoses are purely functional and 
allied to the manic-depressive psychosis and to the recowrable non
alcoholic episodes, hallucinatory and otherwise, in the constitntion
nlly inferior, is indicated by facts gathered from the studies of 
psychiatry of races, of make-up, etiology, and outcome. :Morem·er. 
the manic-depressive individual is notably gh·en to alcoholic excesses. 
and manic-depressive attacks and hallucinoses are produced in the 
same person, and in different persons, by exactly the same factors, 
including alcohol. 

"G. Alcoholic hnllucinosis is a misleading title for the psychosis. 
because definite pl'ecipitating factors other than alcohol are present 
and necessul'.r in its production, and are often reproduced in the 
psyrhosis, whirh shows their importance; because alcohol is not the 
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only factor or the most important factor or even a necessary factor 
in its production, as shown by numerous hallncinoses identical in 
course nnd outcome, where alcohol and other toxic factors can be 
excluded; because debauches, both before and after attacks, when the 
mental precipitating factor is absent, cause no difficulty; because 
other psychoses in the same individuals, in which alcohol plays the 
same part, are not called alcoholic."-(a. s.) 

ANDF.RSON, Y. V. The alcoholic a1 seen in court. Boston l\le<l. aml Surg. Jour., 
April 6, 1916. 

This was a study of 100 alcoholics who had been repeatedly ar
rested for drunkenness, who had ns a result spent much of their 
time in and out of penal institutions, and whose conclnct seemed 
little modified by such treatment. It ·was ascertained: 

1. That not more than one-half were capable of supporting them
seh·es out in society. 

2. That 77 per cent showed inferior mentality, while 5G per cent 
had the mental level of children below the age of 12 years. 

3. That they were all suffering from conditions regarded as medi
cal problems. 

For purposes of treatment they, in general, may be divided in two 
broad classes: 

(a) The steady drinker, whose mentality is either defective to 
begin with or is so deteriorated from the insidious effects of alcohol 
as to require that he be confined for prolonged hospital care and 
treatment; and-

( b) The periodic drinker, who though in many instances muy 
require short periods of detention, as well as hospital treatment, is 
in general to be handled on probation and incorporated into society's 
scheme of living by means of well-directed medical, psychological, 
and social-service methods of treatment, methods that take full ac
count of his peculiar mental make-up, his character defects, and 
temperamental difficulties.-( R. s.) 

ConoN, B. A. E•ect1 of syphilis upon the central nervous system. Methods 
and results of treatment. Jour. Med. Soc. New Jert<ey, January, 1916. 

The writer has done considerable valuable work in the treatment 
of cerebrospinal syphilis, and his conclusions merit attention. He 
emphasizes the following points: 

First. That paresis in the incipient stages is a curable disease; 
that treatment with salvarsanized serum must be begun early to be of 
any value. 

Second. That 25 per cent of the cases admitted to the hospital 
respond to treatment in mild cases, often after a duration of one to 
three years. 
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Third. That the majority of patients admitted to the State hos
pital after a duration of two years of paresis are beyond hope of 
treatment. 

Fourth. That the diagnosis of paresis in the incipient stage is not 
difficult, and should easily be made by every physician. 

Fifth. The most important physical signs in the order of their 
importance are: (a) Changes in the cutaneous sensibilities, both ob
jective and subjective; (b) pupillary disturbance (sluggish or stitl' 
to light) ; ( c) change in the character of the knee jerks, absent, ex
aggerated, or unequal; ( d) disturbance of micturition; ( e) persistent 
headache and dizziness; (f) optic neuritis and specific changes in the 
disk; (g) convulsions; ( h) high blood pressure. 

Sixth. Mental symptoms are of less diagnostic importance in the 
early stages, as the symptoms of paresis may be found in many other 
psychoses, but the following symptoms would make one suspicious: 
Neurasthenic condition with marked loss of memory, indifference to 
surroundings, change.5 in habits and personality, changes in disposi
tion, loss of moral and ethical judgment, tendency to extravagance 
and expansive ideas for the expansive type. The depressed type 
may show the same mental symptoms with the exception that patient 
is depressed and bus ideas of poverty, unworthiness, etc., and the 
demented type without any marked exaltation or depression of de
lusional formation. 

Seventh. All cases showing a suspicion of early paresis should 
have a lumbar puncture made and spinal fluid examined for increase 
in the cells, increase in the globulin content, colloidal-gold reaction, 
and Wassermann test made of the blood and spinal fluid. 

Eighth. In the majority of cases these tests will be positive and 
at least one of them will be positive in every case. 

Ninth. With the above clinical and serological methods of diag
nosis there is no reason why every case of paresis should not be 
detected in the incipient stage and treatment immediately insti· 
tuted.-( R. S.) 

LowEBY, L. G. The Wassermann test la pracUoal p17ohlatry. Am. Jour. lnsan., 
April, 1916. 

This is an analysis of the results on 1,600 admissions to the Dan
vers State Hospital. Briefly the conclusions were as follows: 

Of the 864 male cases tested, 164, or 19 per cent, were positive; of 
736 female cases, 92, or 12.5 per cent, gave positive tests. Of the 
1,600 cases tested, 256, or 16 per cent, were positive. Doubtful tests 
occurred in 3.87 per cent of cases. 

Including cases with positive spinal-fluid test and negative or 
doubtful blood test, 273, or 17 per cent of 1,600 admissions, gave a 
positive test at some point. Of the 164 positive blood tests among 
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males, 113, or 68.8 per cent, occurred in cases of syphilis of the ner
vous system. Of 92 females with positive blood test, 32, or 34.8 per 
cent, were paretics. Of 256 cases with .positive blood test, 145, or 
56.7 per cent, were cases of syphilis of the nervous system. Exclud
ing paretics from all figures, positive tests occurred in 7.6 per cent 
of 1,455 admissions. 

Of the nonparetic cases with positive blood, 20 are "organic,'' 80 
are "functional," and 10 are "unclassified." 

It appears that if an insane man has a positive blood test, the 
chances are better than even that he will be a paretic, while if a 
positive test appears in an insane female, the chances are that she 
will not be a paretic. When paresis is excluded the chances are 
about three in four that the person with positive blood will have a 
" functional " psychosis. An unexplained finding is the high per
centage of positive blood tests among morphin habitues. No other 
nonparetic group contains any considerable group of cases with 
positive Wassermann. A person suffering from any psychosis may 
be syphilitic without having syphilis of the central nervous system. 
Doubtful Wassermann tests later show positive reactions in blood or 
spinal fluid in about one-quarter of the cases. The tests should 
always be repeated. 

Among the paretics of this series the blood test was positive in 
87.5 per cent and negative in 10.3 per cent. The spinal-fluid test 
was positive in 87.2 per cent and negative in 8.5 per cent, while the 
test was positive in both fluids in 75 per cent of cases. Of 276 cases 
with test in the spinal fluid there were 126 positive results. Of these 
109 had blood and fluid test both posi~ive; 5 had doubtful blood and 
positive fluid; 12 had negative blood and positive fluid test. Of 
the 126 cases with positive fluid test, 121 were paretics, 2 imbeciles, 
1 was organic dementia, 1 a heroin habitue, 1 psychoneurotic. The 
latter 5 may in time develop paresis. 

These figures give evidence of the great practical value of the 
Wassermann reaction in psychiatry.-(a. s.) 

Rossy, C. S. .Abstract of a p17chological study of three hundred prtaouen ill the 
llasaachusetts State Prison. Jour. Abnorm. Psychol., Aprll-May, 1916. 

This paper reports a psychological investigation made for the 
purpose of determining the number of mentally deficient individuals 
confined in the prison. The status of intelligence was ascertaine~ by 
the Yerkes-Bridges Point Scale. 

The diagnosis of mental deficiency or feeblemindedness was made 
on the basis of a positive history and a low intellectual grading. A 
comprehensive history was made to determine whether or not the 
low intellectual grading was due to permanent mental defect or 
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temporary impairment. The investigation included the following 
fields: (a) Medical history and physical examination; ( b) family 
history ; ( c) personal and developmental history; ( d) history of 
school progress; ( e) social history; (f) moral reaction; (g) economic 
efficiency ; ( h) practical know ledge. 

The results showed that 22 per cent of the subjects were feeble
minded; 9.6 per cent borderline cases; 3.3 per cent probably psy
chotic. The 22 per cent feebleminded were custodial cases in so far 
as their deficient mentality and significant history indicate the need 
of supervision. 

The subjects were classified also according to the following head
ings: ( 1) Sex offenses; ( 2) crimes against property; ( 3) crimes 
against life. Computations on these bases showed the f-0llowing 
facts: (1) The highest percentage of feebleminded individuals is 
found among prisoners guilty of sex offenses, and the lowest per
centage among prisoners guilty of crimes against property. (2) The 
percentage of probably psychotic subjects is highest among prisoners 
guilty of crimes against life.-( R. s.) 

SOG:U.Y. 

A. M. FAUNTLEROY, Surgeon, and E. H. H. OLD, Paued AllRl.Btant Surgeon, United States 
Navy. 

FALKNER, P.H. A canvas sling for loading wounded from barges and boats into 
hospital transports. Jour. Roy. Army Med. Corps, xxv, No. 3, September, 
1915. 

The device is designed to facilitate the passing of regulation Army 
litters from boats to ships and vice versa. 

After dwelling upon the disadvantages of other appliances, in
cluding "cradles," etc., the following description, with figures, ap
pears: 

The contrivance is composed of "0" canvas, 1-inch pliable wire 
rope, two 5-inch iron rings, and four small hooks to secure the end 
flaps (fig. 1). Wood does not form any part of the sling, and we 
are satisfied it should not do so. 

The base measures 6 feet 10 inches by 2 feet (6 feet by 1 foot 10 
inches for the United States Army litter), just sufficient to cover the 
under surface of the regulation stretcher, and allow its four feet to 
enter the round holes at each end (changed to oblong in sketch to 
take feet of United States Army litter). 

From ring to ring the sling measures 12 feet 9 inches, while 2 
feet 2 inches is a good length for the two end flaps. These flaps are 
hooked up to four eyelets, located on the edges of the triangular 
sides, so that they pass between the stretcher handles when the 
stretcher is in position, and the iron rings are approximated to take 
the winch hook. 
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The diagram (fig. 1) illustrates a complete circumference of wire 
rope for the body of the sling. It should, of course, pass inside a 
casing of canvas and not be merely sewn to the edges of the cloth; 
it takes practically the whole weight of the stretcher. 

Figure 2 illustrates the stretcher in position and safe from all 
risk, provided the winch is operated in a reasonable manner. The 
inward pressure from the two stretcher poles is probably no greater 
now than when the patient is carried by hand; so that the traverses 

5" Diameter. 

l:<'IG. 1.-General plan of can\'as i;llnl(. 

have no tendency to collapse. Should they do so, there is no risk 
involved. 

The first stretcher to come up will probably be the most dif
ficult one to handle, owing to lack of space in the barge. Therefore 
the sling may be rolled up from one of the peaks to the center of its 
floor and passed sideways into position beneath the stretcher after 
the manner of a draw sheet. If, on the other hand, it appears more 
convenient to slip the canvas under from one end of stretcher, roll 
up the sling crosswise from one flap to the other and place it so that 
the four feet are taken into the holes provided for them. 

No time is lost. One after another the slings are fitted to the 
stretchers in the boat, while the empty slings coming from the deck 
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above do so as small compact bundles (fig. 3) that can not injure 
any one. In practice, and working without great skill or effort, it 
will take about one minute to land each patient on the ship's deck. 

When the patient reaches the deck (fig. 2), two bearers take the 
stretcher handles without stooping, while the winch rope is slack-

] 
~ 

FIG. 2.-Stretcher ready for bolstlog. 

ened off to unhook the rings. The sling is then rapidly cast off, and 
falls to the deck while the bearers move forward with the patient. 

By slightly changing measurements of the "base" to conform to 
the United States Army litter, the device would meet all require
ments in our service for which it is 
intended, and the facility and ex
pedition dwelt upon certainly merit 
a trial. 

In the sketches, measurements 
have been revised to meet the dimen
sions of the United States Army 
rep:ulation litter.-( c. B. CA MERER.) F1G. 3.-Empty sling dooe up for lowertag. 

LoBCHEB. Open wound treatment with cotton rings and gause cover. MQncben. 
med. Wchnschr., Feldl1rztllche Bellage, October 19, 1915. 

The writer, who is chief of a field hospital, states that months of 
extensive use of the dressing he describes have shown that wounds so 
protected by, but not in contact with, a gauze filter covering, will 
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bear exposure to air currents and that they heal as well and clean 
themselves faster than wounds treated by methods hitherto in use. 
The author's dressing consists of a ring of cotton made by bringing 
a "sausage" of cotton end to end slightly overlapping and winding 
it about with gauze bandage to resemble a lifebuoy. These are 
either made of sterile material with sterile hands and kept in suitable 
containers or may be sterilized after being made. The wound is 
cleansed, the surrounding area wiped with benzin, and a solution 
of mastic applied with a hair pencil around the wound. The ring 
is then pressed on and a veil of gauze stretched over it, the edges be
ing secured to the skin by the mastic solution. The rings can be 
made of all sizes and formed into various shapes and may be adjusted 
to any part of the body. Painting the gauze with iodin is said 
to make it more transparent for inspection of the wound. A "bee
hive" dressing with open top may be made where extraordinary pro
tection is necessary-this is accomplished by superimposing rings 
of smaller diameter upon each other. Large rings should be bridged 
over with a few sterile wires to keep the gauze cover from the 
wound surface. 

The advantages claimed for open wound treatment and for this 
particular dressing are: Pressure and local irritation incident to 
pressure are eliminated; irritation caused by the chemical changes 
going on in a moist dressing taking up wound discharges are absent, 
the circulation is not interferred with-shifting of the dressing can 
not take place; it carries out completely the idea of a truly dry 
dressing which can not be said of a closed bandage dressing. On 
account of this drying quality, however, this method of treatment is 
not indicated in deep wounds where there is much exposure of muscle 
tissue or of nerves and vessels which are injuriously affected by being 
deprived of their physiological moisture. 

This method of treatment commends itself further by the saving 
of time to the surgeon as well as attendants; wounds are easily and 
quickly inspected; secondary hemorrhage is promptly detected; 
granulations are not disturbed by changes of dressing and these 
changes are painless; no bleeding is induced by change of dressing 
material which, in time of war, and particularly in field hospitals, is 
a most important consideration.-(P. J. WALDNER.) 

BALDWIN, J. F. Nitrous o:idd-oxygen, the most dang'eroua anesthetic. Med. Rec., 
New York, July 29, 1916. 

In this very valuable contribution to conservative surgery the 
author carefully analyses the claims made in recent years as regards 
nitrous oxid-oxygen anesthesia. He quotes a number of recently 
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received personal communications from surgeons and anesthetist.s of 
large experience which unmistakably point to the fact that nitrous 
oxid-oxygen has been weighed in the balance and found decidedly 
wanting. He brings out the fact that in the investigations of others 
as well as himself there have been quite a conspicuous number of 
unreported deaths from the use of this anesthetic. 

The following is a quotation: " If the sponsors of the new an
esthetic were actuated purely by scientific motives every unsatis
factory experience and certainly every death would be promptly re
ported, so that the profession at large could judge as to the relati>e 
value of the new anesthetic; while if such adverse experiences are not 
reported, but attempts are even made to cover up and deny their 
occurrence, then only mercenary motives can be attributed to the 
advocates. Teter, of Cleveland, in a personal letter, reports that he 
knows of 26 nitrous oxid-oxygen fatalities, 9 of which occurred in 
Cleveland. Dr. A. H. Miller, of Providence, R. I., has collected 
references to 18 deaths. Rovsing was able to get track of 13 deaths. 
several of which had been suppressed. (This author, in his chapter 
on anesthesia, gives a death rate of 1 in 2,000 for chloroform and 
1 in 50,000 for ether). Gwathmey (pei·sonal communication) knows 
of from 20 to 40 unreported deaths." 

Another quotation: "Gwathmey, concerning whose skill and ex
perience there can be no doubt, under date of November 6, 1915, 
gives me a personal report of a death which he had a few days 
before and which he expects to report at an early date. This death 
under nitrous oxid-oxygen~ he says, ' was absolutely uncalled for 
and has changed my ideas of the safety of nitrous oxid-oxygen en
tirely. · • • • I beliHe if I had given him ether the man would 
have been alive today.'" 

In view of the above, Ochsner's comment on nitrous oxid-oxygen 
is illuminating. He says that he made a careful test with 100 suc
cessive cases of nitrous oxid-oxygen anesthesia, compared with a simi
lar number of ether anesthesias by the drop method. He says: ·•I 
found no difference in the course of the anesthesia, nor in the comfort 
of the patient, but that there was a little more bronchial irritation 
following operation when nitrous oxid-oxygen had been used.'' · 
(Absence of bronchial irritation is one of the strong claims made by 
those who advise this anesthetic.) The method, he says, he found 
cumbersome, and therefore permanently abandoned it. The only 
special advantage he attributed to it was" a slight advertising value 
which the method undoubtedly possesses." He then speaks of the 
addition of oxygm to the nitrous-oxid gas, and claims the same 
advertising value as for the other, but "possibly to a somewhat 
greater degree." He then speaks of some of the disad \'antages whicu 
it has and finally concludes as follows: "For some time to come 
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there will be a certain amount of advertising advantage, but as soon 
as this has been dissipated through the fact that everyone will be 
prepared to administer this form of anesthesia, its dra whacks must 
become apparent as compared to its advantages." 

After quoting Rovsing, who calls attention to Mikulicz's report 
of 1898 with reference to the somewhat frequent occurrence of post
operative pneumonia, the author goes on to disprove conclusively 
the old conception that postoperative pneumonias were narcosis 
pneumonias. 

In concluding his paper the author says: "I ha Ye had ether admin
istered in very many thousands of cases; years ago by the use of the 
old-fashioned cone, then the Allis inhaler, and now for a number of 
years by some form of the drop method. I have never had a death 
on the table from its administration. I can not recall a single death 
from postoperath·e pneumonia. I ha rn had two or perhaps three 
deaths from suppression of urine. It is possible, perhaps probable, 
that this suppression was the result of the action of the ether on the 
kidneys, and yet we all know that deaths from suppression occur in 
cases in which no anesthetic whatever has been given, and earlier 
in this paper I have referred to one death in which suppression of 
the urine followed the administration of nitrous oxid-oxygen. 

"Nitrous oxid-oxygen has a field of usefulness to which it should 
lie strictly limited. It can be used for Yery brief operations, as it 
has been for many years in the extraction of teeth. It is also prob
ably the safest anesthetic to use, as suggested by Ochsner, in cases 
of acute pulmonary congestion, or of acute nephritis. ·with these 
exceptions, which make its field a very limited one, nitrous oxid
oxygen should be looked upon as the most dangerous anesthetic that 
can be used, even in the hands of the most experienced."-(A. M. F.) 

ClULE, G. W. The treatment of peritonitis. Cleveland Med. Jour., April, 1916. 

The common cause of death in peritonitis as in any acute infection 
is exhaustion, this exhaustion being due to (a) the expenditure of 
energy in combatting the infection; ( b) the destructive effects of 
the resulting acid by-products; ( c) the diminished intake of food; 
and ( d) insufficient sleep. 

The last-named factor often escapes notice, yet it is potent in its 
effect, for restoration from exhaustion is accomplished largely 
through sleep. Peritonitis is one of the most painful of diseases, and 
during its acute phases sleep is rare and fitful. 

The treatment of peritonitis therefore resolves itself into four 
principal phases: (a) Diminishing the absorption of toxins; ( b) 
diminishing the response to infection; ( c) promoting the elimina
tion of acid by-products; ( d) securing sleep. 
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Diminishing the absorption of toxins: To diminish the absorption 
of toxins tension is relieved and drainage secured in the lea.st harm
ful manner-by operating under nitrous-oxid and local anesthesia 
combined; by the Fowler posture; by the physiologic rest of the 
intestines. 

Diminishing the response to infection: The body's response to 
infection is chemical and is initiated and continued by the brain. 
The intensity of the response, therefore, is controlled by eontrolling 
the brain itself and the one agent that can accomplish this end is 
opium. The clinician's knowledge of the value of opium is now sup
plemented by laboratory findings which demonstrate that opium 
measurably protects the. brain, the adrenals, and the liver against 
the damaging effects of toxins. The dosage of opium must be 
governed by the intensity of the infection. Alonzo Clark's original 
communications regarding the use of opium in peritonitis are most 
illuminating, and his dictum that the dose should be measured by 
its effect upon the respiratory rate is correct. As the opium is 
pushed the pulse and respiratory rates decrease and the temperature 
falls; and in the resultant narcosis the appearance of the patient 
misleads the superficial observer, for the relaxed facial muscles sug
gest a grave condition that does not exist. 

In the state of opium narcosis metabolism is held practically at a 
standstill, and little food is required-hence, in this respect also the 
patient is conserved. 

In the Lakeside clinic morphin is given in one-sixth grain doses 
as required to hold the respiratory rate down to from 12 to 15 per 
minute. 

The elimination of acids: The presence of increased acid by
products is evidenced by the following characteristic phenomena
increased respiration, thirst, increased pulse rate. The one great 
solvent of acid salts is water, and water, therefore, is the medium of 
acid elimination. In peritonitis not only is the natural intake of 
water decreased, but through vomiting and sweating the elimination 
of water is abnormally increased. Therefore, in an acute case in an 
otherwise normal adult 2,000 milliliters of normal saline solution 
is gh'en subcutaneously daily, and in addition a 5 per cent solu
tion of sodium bicarbonate and glucose is given continuously by 
the Murphy drip. The effect of this forced administration of water, 
alkalis, and sugar is clear and striking. By these measures the 
rate of acid elimination and neutralization is increased coincidentally 
with the diminution of the rate of energy transformation and the 
consequent diminution in the rate of formation of acid by-products 
which is accomplished by morphin. 

The promotion of sleep: Morphin narcosis is a partial substitute 
for sleep, but it does not equal sleep in its restorative effect. To fake 
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advantage, therefore, of nature's normal periods of rest and restora
tion in sleep, it is best to push morphin especially during the night 
and less during the day. 

Thus we assemble the forces of control and the forces of restora
tion. The lesions of infection are becoming better known, the 
physical processes may be visualized, and consequently our control 
of peritonitis has increased greatly, and the death rate from perito
nitis has been strikingly diminished.-(A. H. F.) 

FLINT, J . M. Localization and ez:traction of projectiles and shell fragments. 
Ann. Surg., August, 1916. 

The article is based on experience in the Hopital 32 bis Chateau 
de Passy, Hopital Fran~ais de New York, Fondation Fitzgerald. 

As regards the question of removal of these foreign bodies by 
operation certain indications and contraindications are given, which 
are quoted verbatim. 

lndications.-1. Instances where the projectile or fragment forms 
a focus of suppuration which will probably continue until either the 
fragment is removed or until it is discharged spontaneously from a 
fistula. 

2. Instances where the foreign body is causing pain. This may be 
situated either in the muscles, near bones or nerves, in tendons, or 
even superficially. Not infrequently the pain may be due to the 
cicatrix surrounding the fragment rather than to the fragment itself. 

3. Instances where the wounds of entrance or exit have healed, 
leaving the projectile in the tissues surrounded by a small abscess 
or focus of infection encapsulated from the surrounding tissues. 

4. Any interference with the function of the tissues or organs 
forms a rational indication for a removal of the offending foreign 
body. 

5. Instances where the presence of the foreign body may influence 
the mental condition of a patient to a degree which justifies its 
removal. 

6. Another group of cases which are of great importance in mili
tary surgery belong to the malingering type, that is to say, wounded 
who claim that small shell fragments or projectiles are painful in 
order to avoid the responsibility of further military service. In 
cases of this group it is often difficult or impossible for the surgeon 
to determine the truthfulness or falsity of the patient's statement. 
The author has seen repeatedly cases where he was convinced that the 
pain would cease on the day of the declaration of peace. Such in
stances, however, require extraction in order to restore the wounded 
man to active service. -
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i. Cases where a lead projectile may give rise to lead poisoning. 
There have been, apparently, a few well authenticated cases of 
this type. 

8. When cases are brought in fresh from the front and operations 
are perf orme.d for infections, better drainage, removal of loose bone 
fragments in compound fractures, etc., the projectiles should be 
removed, if possible. 

l'ontraindwation8.-l. No operation should be performed which 
does more injury to the tissues than the presence of the foreign body. 

2. The operations should not be performed in clean cases where 
there is not a reasonable expectation of aseptic healing or a great 
probability of finding the projectile. 

The different methods of localization of foreign bodies are de
scribed and discussed. 

RoentgenograpliJ! as a locaUzing method.-Plates are useful only 
in determining the presence or absence of the foreign body, but not 
in localizing it; in this regard are superior to the ftuoroscope. 

The author states he has had no experience with the Mackenzie
Da vidson method, but understood from others that such prol'ed 
inaccurate, due in part to the elasticity of the skin. 

Operatwns directly wnder the fiuoroseopic sereen.-This was tried 
and abandoned, due to difficulty of maintaining asepsis and the fact 
that important structures could not be differentiated from the sur
rounding tissues. Such operations can be performed in the ex
tremities, but not in neck, chest, or abdomen. On account of more 
practical and nccurate systems, the same view is taken e\·en where 
operations are performed under a red light and the screen used 
intermittently to control the search. 

The ring compass.-This is a compass shaped like a pelvimeter~ 
with two rings on the ends about 15 millimeters in diameter. Under 
the fluoroscope the foreign body is found and centered between the 
rings; then murks are made on the skin through the rings, which are 
held in position while the fluoroscope is removed. The part is then 
moved through an angle of 90 degrees and the process repeated. 
This gives four points on skin, and the foreign body is at the inter· 
section of the lines connecting same, but the exact depth of foreign 
body is a matter of approximate conjecture. 

The I rvln prof ondometer.-This consists of a band of malleable 
metal, as tin, lead, or aluminum, with a hinge in the middle. It 
can be molded to any part of the body and removed without dis
tortion. The ring compass is used as outlined, but the number of 
observations made are increased to four, sometimes six or eight. 
Small stamps with numbers or letters are used to make the marks on 
the skin so there will be no confusion. The profondometer is then 
applied and marked like the skin. It is then remo•ed and placed 
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on a sheet of paper and the intersecting lines drawn. When applied 
to a tracing of a cross section of the part taken from a good cross
section anatopiy the exact location of the foreign body can be de
termined and operation planned accordingly. A full description of 
this method is given with explanatory drawings. 

The Sutton localiur.-This is an excellent method and well 
adapted for use in the extremities. It can not be used in neck, chest, 
or abdomen for fear of injuring important structures. As orig
inally described by Sutton, a trochar and cannula are passed, under 
aseptic precautions and local anesthesia, by the aid of the fluoroscope 
down to the foreign body. The trochar is withdrawn and a fine 
steel wire with a crook on end is passed through cannula to the ob
ject and cannula withdrawn. The wire marks the foreign body, and 
patient can be transferred to operating room for operation. 

The author has modified this by using a blunt obturator aft.er 
piercing the skin with the pointed trochar, and aft.er the foreign 
body is located a harpoon-pointed obturator is used and left in posi
tion instead of the fine wire. He also primarily uses the profondo
meter for localization before passing the trochar and cannula. 

The vibrating magnet of Bergonu.-This is a powerful magnet 
used with a current interrupted several hundred times a minute 
and this causes magnetizable foreign bodies to dance in the tissue11. 
and consequently easily palpable. While excellent for magnetizable 
objects, it has no effect on copper or lead, and consequently its use 
is limited. It is also useless for the magnetizable objects situated 
in bone or covered by dense fibrous tissues. It has been very useful 
in cases fresh from the front in which operation is indicated on ~ 
count of fractures or infection and the use of profondometer too 
painful. 

In considering each of the several methods . given, all have their 
drawbacks and no one method is suitable for all cases. A combina
tion of methods is at times necessary, depending on the part ol 
body involved. 

In general the procedure at the Hopital 32 bis was as follows· 
1. Roentgenography for record and the determination of the pres

ence or absence of very small fragments. 
2. Compass localization. 
3. The use of the profondometer for the determination of the 

depth of the projectile or fragment from the skin incision as well as 
its relation to important anatomical structures. 

4. The use of the Sutton localizer with the harpoon guide in suit
able cases. 

5. An effort was made to employ the Bergonie magnet in recent 
cases, but this frequently failed from the lack of a current of suffi.. 

Ml46G-16--9 
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cient strength to operate it effectively. I.n many instances the shell 
. fragments or projectiles were found in course of the routine opera
tions by digital search alone, aided by simple roentgenograms. 

With the methods outlined marked success was obtained and pro
jectiles removed in every case considered necessary " with minimum 
of trauma to the tissues and maximum of safety to the patient." 
Eighty per cent of extractions were done under local anesthesia. 

Twenty-three interesting cases are de.scribed, giving the method 
or methOds used and operation in each case, with comment.a on 
same.-(& :a. u. o.) 

HYGIEJD ill> 8ABITATI01'. 

c. N. Frs1t•, Surgeon, and a. c. RANBDBLL, Pused Asalstant Surgeon, United Statee N&TJ. 

Zmem:a, A. ~he Bohiok reaoUon and ltl applioaUoJLL New York State .Tour. 
Med., March, 1916. 

The definite association between the presence of a.htitoxin in th@ 

blood and immunity to diphtheria has been firmly ~blished on the 
one hand by the efficiency of passive immunizing doses of antitoxin 
in protecting individuals against diphtheria, and, on the other hand, 
by finding a complete absence of antitoxin in those who develop 
clinical diphtheria. 

The presence of natural immunity in a large number of people 
is a well-established clinical fact-:.this immunity is definitely· as
sociated with the presence of natural antitoxin, as shown by finding 
it in measurable quantities in the blood of such immune individuals. 
The determination of the presence of antitoxin by the older methods 
is difficult and expensive and requires the use of guinea-pigs. Schick 
has recently published a simple clinical test by which we can easily 
determine the presence of antitoxic immunity. 

This test depends on the local irritant action of minute quantities 
of diphtheria to:Xin when injected intracutaneously. If antitoxin is 
absent, or if present only in such small amounts as to be insufficient 
for protection, a positive reaction will appear in 24 to 48 hours. 
This reaction is characterized by a. circumscribed area of redneSCJ 
and slight infiltration which measures from 1 to 2.5 em. in diameter. 
It persists for 7 to 10 days, and on fading shows superficial scaling 
and a persistent brown pigmentation. The amount of toxin injected, 
as advised by Schick, is 1/50 m.1.d. for the guinea-pig in 0.1 mil 
of normal saline. We ·prefer 1/50 m.I.d: in 0.2 mil on account of 
fairly se~ere loc·al reactions seen occasionally with the greater con
centration of the toxin in those individuals who have not even a trace 
of antitoxin. The injection is quite painless, except for a slight 
temporary burning sensation. 
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It is important to distinguish the true reaction from a pseudo
reaction which is found in a small percentage of older children but 
in a larger percentage of adults, who may or may not have anti
toxin. These reactions are probably local sensitization phenomena 
of a protein character, since similar reactions can be obtained with 
toxin heated to 75 C. for five minutes or with dilutions of the 
autolyzed substance of the diphtheria bacillus in which no toxin 
is present. The pseudoreaction can be distinguished clinically in 
most cases from the true reaction. It appears earlier, is more in
filtrated, less sharply circumscribed, owing to a secondary areola 
around it, and disappears in 24 to 48 hours. It leaves only a faintly 
pigmented area, which, in our expetj_~, never shows superficial 
scaling. Occasionally we see a combined reaction which represents 
both a true and a false reaction. I.n such cases we should obtain the 
evidence of a positive reaction after the pseudoreaction disappears. 

For the carrying out of the test it is essential to have an accurate 
syringe with a sharp but short-pointed, fine needle. The usual 1 
mil record tuberculin syringe, with a fine platinum-iridium needle, 
answers the purpose well. A standard diphtheria toxin is diluted 
at first 1.1 in 0.5 per cent phenol; this dilution will keep in the 
ice box with little deterioration for at least two weeks. For use, 
furlher fresh dilutions are made in normal saline of such strength 
that 0.2 mil contains 1/50 m.1.d. for the guinea-pig. This amount 
is injected intracutaneously on the flexor surface of the arm or 
forearm. If the injection has been made properly a definite cir
cumscribed whitish elevation, similar to a wheal, will appear, which 
persists for several minutes. The size of the wheal can be used to 
gage the amount of diluted toxin injected. The persistent pigmenta
tion may make the forearm objectionable; in such cases the surface 
of the arm may be chosen. 

Though the intensity of the reaction varies in different individuals, 
a well-marked redness indicates an almost complete absence of anti
toxin. Faint reactions point to the presence of very small amounts of 
antitoxin, which are not sufficient, however, to protect certainly the 
individual against diphtheria. To prevent the appearance of the 
,reaction, according to Schick, at least 1/30 unit of antitoxin per mil 
of blood is required. This amount he considers sufficient to protect 
against diphtheria. According to von Behring, even as little as 1/100 
unit of antitoxin will protect against the disease in uncomplicated 
cases. 

The author summarizes the applications of the test as follows: 
(1) The absolute reliability of the test in showing the presence or 

absence of antitoxic immunity to diphtheria, a negative reaction in
dicating that the individual is protected probably indefinitely against 
the disease. 
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(2) In determining the efficiency of the active immunization of 
susceptible individuals who have been injected with a mixture of 
diphtheria toxin and antitoxin. 

( 3) To clear up the diagnosis of clinically doubtful cases of 
diphtheria; 

( 4) The Schick reaction has added further experimental proof t.o 
the clinical experience that very toxic cases of diphtheria require the 
early intravenous administration of large doses of antitoxin. 

( 5) The results obtained with the Schick test in families seem to 
indicate that besides infection with virulent diphtheria. bacilli, other 
factors, possibly hereditary in nature, are concerned in the produc· 
tion of natural immunity to diphtheria. The absence of antitoxin 
immunity in more than 65 per cent of individuals after an attack of 
diphtheria or after treatment with mixtures of toxin and a.ntitoxin 
shows that the tissues have never had or have never acquired the 
ability to produce antitoxin. 

(6) After an attack of diphtheria, the Schick test may be used to 
determine whether the individual has become immune to a second 
attack of the disease. 

(7) The use of the Schick test in carriers of diphtheria bacilli will 
be of service in showing the necessity of using antitoxin to protect 
those who react positively, and who are to be operated upon for nose 
or throat conditions. 

(8) During an epidemic of diphtheria in an institution we may 
use the Schick test to advantage in controlling the spread of the 
disease. All inmates should be tested and only the positively react· 
ing cases immunized with antitoxin. 

(9) In contagious-disease hospitals the Schick test has a distinct 
value as a routine procedure at the time of admismon in cases of 
scarlet fever and measles. If they react negatively they need no 
further immunization against diphtheria. 

(10) In many general hospitals the custom of giving every child 
on admission a passively immunizing dose of antitoxin might be 
replaced with advantage by using the Schick test and only injecting 
the positively reacting patients. 

(11) In private practice, the use of the Schick test will save from 
immunizing a large proportion of the adult members and many of 
the children of the family.-(J. A. RANDALL.) 

PABK, W. H., and Z1N0Hu, A. Diphtheria immullity-utural, aoUTe, u4 JIU' 
aive. Ita 4etermination b7 the Bohiolt teat. Am. Jour. Pub. Health, vl, No. 5. 
May, 1916. 

The authors emphasize in concluding the report of their investiga
tions the following: 

(1) The great reliability of the Schick test, when the toxin is of 
proper strength and the method of employing it is correct, in sbow-
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ing the presence or absence of antitoxic immunity to diphtheria. A 
negative reaction obtained after the age of two or three years indi
cates that the individual is protected, probably indefinitely, against 
the disease. The great majority of positive reactions in children are 
true reactions and indicate an absence of antitoxin, and, therefore, 
unless other antibodies are present, a susceptibility to diphtheria. 
Among the adults the pseudoreaction is seen in a certain proportion 
of individuals, but this reaction can usually be distinguished clinic
ally from the true reaction. The two reactions may be found in the 
same individual; in such cases the pseudoreaction will disappear in 
three to four days leaving a distinct circumscribed area of scaling 
pigmentation due to the posith·e reaction. The later injection of 
some of the same lot of toxin either heated to 75 C. for five minutes 
or after neutralization with antitoxin as a control will help to indi
cate the pseudoreactions. 

(2) The test has great value in determining clinically the efficiency 
of the immunization of susceptible individuals who have been injected 
with mixtures of diphtheria toxin and antitoxin. For this purpose 
only positive Schick cases should be chosen, and after the injections 
they should be tested 1, 3, 6, and 12 months later to determine 
whether a sufficient amount of antitoxin had developed early or late 
to inhibit the Schick reaction, showing thereby the production of an 
active immunity to diphtheria. 

(3) The Schick test is of great help in clearing up the diagnosis 
of clinically doubtful cases of diphtheria. With a purulent or 
sanious nasal discharge showing the Klebs-Loeftler bacillus it is 
difficult to decide whether the case is a carrier or a beginning diph
theria. A negative reaction .excludes diphtheria, while a positive 
Schick reaction leaves the diagnosis of diphtheria still a probability. 
A case of tonsillitis due to streptococcus in a carrier of diphtheria 
bacilli would, by the use of the culture alone, be thought to have 
diphtheria and in danger of extension of the disease. A negative 
Schick reaction would indicate the case to be simply a carrier, and 
in no danger from the effects of the diphtheria poison. 

(4) The Schick reaction has added further proof to the clinical 
and experimental observations that very toxic cases of diphtheria do 
better when given an early intravenous injection of antitoxin than 
when it is administered in any other way. It reveals the fact that 
an intravenous injection of antitoxin is able to partly neutralize 
toxin six hours after its absorption by the tissues and thus gives us 
hope in some of the late cases of diphtheria. The results with the 
Schick test will serve as a reminder that after contact with the 
tissues for more than a few hours the effect of the toxin can no 
longer be prevented; that a day and, in fact, hours of delay in the 
administration of a therapeutic dose of antitoxin may mean not only 
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the absorption, but the final binding, of a fatal dose of diphtheria 
toxin. 

(5) The results obtained with the Schick test in families seem to 
indicate that besides infection with virulent diphtheria bacilli, other 
factors, possibly hereditary in nature, are concerned in the produc
tion of natural immunity to diphtheria. The absence of antitoxic 
immunity in more than 65 per cent of individuals after an attack of 
diphtheria and in the majority of positive Schick cases within four 
weeks after treatment with mixtures of toxin and antitoxin shows 
that the tissues have never had, and have only slowly acquired, the 
ability to produce antitoxin. 

(6) The Schick reaction can be applied with advantage in testing 
the patients, resident staff, and nurses of contagious-disease hospi
tals. By its use a considerable saving can be effected in antitoxin 
during outbreaks of diphtheria in institutions or in homes; it relieves 
of the fear of contagion and also a voids unnecessarily sensitizing 
about one-half of the exposed individuals. It should be applied as 
a routine in both the measles and the scarlet-fever pavilions of hos
pitals. By administering 1,000 to 2,000 units of antitoxin in positive 
Schick cases and reimmunizing the patients if they remain for more 
than three weeks in the hospital, we should be able to control the 
development of diphtheria during the convalescence from scarlet 
fever or measles. 

(7) The immediate results following the injection of the toxin.
antitoxin mixture have been somewhat disappointing, but the later 
ones are quite encouraging. 

"In conclusion, we believe that the good late results following the 
toxin-antitoxin injections and the ability now to recognize clinically 
those individuals who are susceptible to diphtheria, will arouse an 
interest in the more widespread use of an active immunization with 
mixtures of diphtheria toxin and antitoxin which will enable us to 
greatly lessen and, perhaps, finally eradicate the disease. Up to the 
present time, in. spite of _the use of antitoxin, the number of cases of 
diphtheria has but slightly diminished. The brilliant lowering of 
the death rate has been due, as stated by von Behring, to the lessened 
mortality in the treated cases rather than to a decrease in the total 
number of cases of diphtheria."-(c. N. F.) 

KENDALL, A. I. The bacillus carrier and the restaurant. Am. Jour. Pub. Health, 
vl, No. 7, July, 1916. 

Beyond the academic exposition of the subject, the important point 
in this paper for the naval sanitarian is the fact that while the 225 
restaurant employees of a large department store were being exam
ined for the discovery of a typhoid-bacillus carrier, it was found 
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commercially practicable and bacteriologically efficacious to scrub 
bands "before entering the space set apart for the restaurant, in the 
morning, after the noon recess, and after an absence during the 
day" (visit to toilet). · 

" The plan adopted consisted first of an explanation in simple 
terms to the employees of the possibility and mode of infection and 
the efficiency of soap (containing a moderate amount of a phenol 
derivative) and the thorough scrubbjng of the hands, with the neces
sary demonstrations; then the enforcement of the hand cleansing 
under the supervision of a nurse of strong personality." Brushes 
were kept in a disinfecting solution. After such routine the hands 
of 60 employees failed to give colon bacilli in 1 milliliter of subse
quent scrub water plated on Endo medium, while all 12 of the con
trols without the preliminary scrubbing yielded colon bacilli in 0.1 
milliliter. "One bacillus carrier was detected-a cook convalescent 
from illness of several weeks' duration reported for duty. The urine, 
feces, and blood were submitted for examination," and all save the 
urine were found positive.-(o. N. P.) 

KIT.ANO, T . The employment of rat poison as a measure for preventing and 
eztermtnatinr plague. Am. Jour. Trop. Dis. and Prev. Mti<l., June, 1916. 

The author was in charge of the suppression of the epidemic of 
1913-14 in Yokohama, and points out his markedly successful results 
attained in six months, the credit of which he gives to a universal 
use in all houses of rat poison. The logic of this is apparent, but 
its execution has never hitherto apparently been carried out. The 
following are his conclusions: 

That phosphorus in the preparation of rat poison is the most effec
tive agent. 

That arsenic, if the material be changed with the seasons and the 
taste of rats, is next to phosphorus in efficiency. 

That sulphonal and calcium sulphate are not perfect in their eftect. 
That though the phosphorus and arsenic compounds are both very 

dangerous to mankind, this can be obviated by care in distribution. 
That if plague-ridden rats eat these rat poisons they die so soon 

that the bacteria can not widely spread. 
That the phosphorus stays operative more than 20 days, arsenic 

even longer. 
That the distribution, when compared with other preventive meas

ures, is simple and economical. 
That the distribution and placing does not interfere in the least 

with commercial and industrial enterprises. 
That the more widely the poison is distributed to every house the 

better are the results. 
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That no rats were found in the localities where rat poisons were 
distributed to every house therein several times. 

That bacteria in the dead body of the rat are destroyed within 
from 2 to 12 days when the temperature is low, and the body of the 
rat decays. 

That the cleansing and disinfection of the houses is quite needless 
after the distribution of the rat poison. 

That as a means of preventing the plague the employment of rat 
poison is superior to any other measure-(a. c. a.) 

PEASE, H. D. Some observations on causes of high bacterial conata la market 
milk. Am. Jour. Pub. Health, June, 1916. 

In parts of the country where adequate field and laboratory super
vision of milk supplies have been in operation for a number of yea~ 
high bacterial counts are most generally caused through inefficiently 
cleaned apparatus, and by the incubation of bacteria taking place 
either on the moist surfaces of cans or other utensils, or that taking 
place in the product itself due to inefficient refrigeration. 

In locations where no supervision has been in operation and where 
the producers are naturally more or less slovenly, the rather uniform, 
high bacterial counts found in milk from such farmers may be more 
or less appropriately attributed to definite dirty conditions. This 
would be especially true of the instances where the milk can be 
shown to have been delivered promptly and with the application of 
a reasonable degree of refrigeration. 

The result of the comparisons made between these two groups 
may be taken as a fair index of the excellent results that have been 
brought about through the persistent, intelligent application of the 
methods of official and private milk supervision which have been in 
operation in most of the large centers of population during the past 
decade.-(n. c. n.) 

TROPICAL KEDICIJIB. 

E. R. STITT, Medical Director, United States Nav7. 

Rrrc&IE, T. R. On aggluUnatlon reactions with normal aera. Lancet, London. 
June 24, 1916. 

The author has made a study of the agglutinating power of the 
serum of 792 individuals who could be regarded as typically normal. 
In particular, those who came in contact with infections of the 
typhoid-dysentery group, as physicians and nurses, were rigidly 
excluded. 
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The findings as to the agglutinating power of normal sera for 
dysentery organisms are very striking in view of the statements of 
such an authority as Shiga, that the agglutinating titer of the serum 
of convalescents from Shiga-strain bacillary dysentery is usually not 
over 1 to 50, and that a reaction of 1 to 20 must be regarded as 
positive. 

With the Shiga strain about 30 per cent gave positive reactions in 
1 to 32, and 4.6 per cent gave positive reactions in 1 to 64. 

With the Flexner strain about 41 per cent gave positive reactions 
in 1 to 64, and 30 per cent in 1 to 128 dilutions. 

Comparing these titers for dysentery organisms with those obtained 
for typhoid and the paratyphoids, we have the following results for 
these latter bacilli. 

With the paratyphoid A organism only about 2! per cent aggluti
nated in a dilution of 1 to 16, and with paratyphoid B only about 4 
per cent of the sera of these normal individuals agglutinated this 
organism in 1 to 16 dilution. 

With the typhoid bacillus only about 6 per cent gave positive 
agglutination in 1to16.-(E. R. s.). 

GoRDON, T. J., and THOMSON, D. Kemorandum on the prevention of amebio 
d,.sentery. Brlt. Med. Jour., June 24, 1916. 

There are many valuable practical points in this article. It is 
noted that efficient treatment prevents patients from becoming cyst 
carriers and that while doses of one grain of emetin daily for three 
or four days may benefit the patient, such treatment leads to re
lapses and tends to produce cyst carriers. At least 7 daily ad
ministrations of emetin in 1-grain doses is necessary, and in many 
cases we should give 10 daily treatments. The omission of the dose 
on any successive day of the course should be avoided. 

In the treatment of cyst carriers at least 10 daily doses of emetin 
should be given combined with the employment of magnesium sul
phate in 2-dram doses two or three times daily. Flies may ingest 
cysts containing feces and later on deposit such cysts on food in their 
own feces. Cysts can remain alive for weeks in water containing 
them, and it is probable that cysts in feces deposited on sandy soil 
may be transferred to food by such dust being blown about. 

The feces of every case of amebic dysentery should be examined 
microscopically to prove the absence of cysts before such patients 
are discharged. 

The recommendations as to food, latrines, etc., are along the lines 
of avoiding the transference of cysts containing material by fties, 
drinking water, or sand blown about.-(E. R. s.) 

Digitized by Google 



714 PATHOLOGY AND BAOTBBIOLOGY. VolX. 

PATHOLOGY, BACTBJLIOLOGY, ill> llDUL P.AlLASI'rOLOGY. 
c. s. BOTLma, Surgeon, and R. H. ~ll'lMO, Pulled A.181atant Surgeon, United Statee N&1'J. 

WILLIA.KB, W.W., and BURDICK, W. Sputum cultures with subsequent compJe. 
ment-hation control Interstate Med •• Tour., July, 1916. 

In securing specimens, the writers have the patient brush the teeth 
carefully, without using powder or paste. Next, the mouth is rinsed 
with 12 changes of sterile water, followed by gargling 6 times with 
sterile water, and then 6 swallows of sterile water. The mouth is 
)tept closed and a specimen secured after a deep, hard cough. The 
specimen is collected in a sterile container. It is then washed by a 
small jet of sterile salt solution until only a small mass of mucoid 
fibers remains. The material is then spread over freshly made 
human-blood-agar plates. 

If a vaccine is desired the resulting colonies a.re washed o1f with 
normal salt solution containing 0.3 per cent tricresol. The suspension 
is shaken until homogeneous and placed in the incubator for 24 hours, 
then tested for sterility. Heat is not used in sterilizing. The solu
tion is then standardized and diluted as required. 

Complement-fixation tests are carried out on the patient's senim, 

using colon bacilli, M. catarrMili8, diphtheroid bacilli, Friedlinder's 
bacilli, streptococci, influenza. bacilli, etc. 

They found that in 90 per cent of the recent cases of "grip," 
streptococci were isolated.-(o. F. CLARK. ) 

HoL'r-BAmns, J . E., and TEA.om, 0. A new culture medium for the bol&Uon of 
Bacillus typho1u1 from 1tool1. Jour. Infect. Dis., June, 1916. 

The medium is prepared as follows: Agar, 1.5 per cent; Witte's 
peptone, 1 per cent; sodium chlorid, 0.5 per cent; Liebig's meat 
extract, 0.5 per cent, cleared with egg white, placed in flasks, and 
sterilized in Arnold sterilizer on three successive days. Reaction 
plus 0.8. The agar is melted; saccharose 0.5 per cent and lactose 
0.5 per cent are added. The medium is then heated for 10 minuU. 
in the Arnold. To every 50 milliliters of the medium add 1 mil
liliter of 2 per cent yellowish eosin and 1 milliliter of 0.5 per cent 
methylene blue. Agar prevents the formation of a. precipitate pro
duced by the combination of eosin and methylene blue, in the propor
tion used, if in distilled water instead of agar. 

After 18 hours' incubation the colonies of typhoid bacilli are 
colorless and transparent; B. coli deep black. The color is not im
parted to the surrounding medium as it is in Endo medium. 

No inhibition of growth of typhoid bacilli was noted when twice 
the amount of methylene blue was used, whether a.lone or in com
bination with eosin. 
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Stock solutions of 2 per cent eosin and 0.5 per cent methylene 
blue, in distilled water, are kept in the dark. They are not sterilized 
and can be kept in the ice box for weeks without causing contamina
tion. The agar is not heat.ed after the addition of the dyes, although 
heating in the Arnold for one-half hour is not injurious.-(o. F. 

CLARK.) 

TB.6.oUB, 0., and TBA.vxs, W. O. A new ctureren.tial oulture medium for the 
cholera vibrio. J'our. Infect. Dis., June. 1916. 

Methylene blue was found to inhibit the growth of cholera vibrios, 
although agar containing as much as 0.1 per cent eosin did not. 
Bismarck-brown was found to be less toxic for cholera vibrio than 
other basic strains. 

The medium is prepared as follows: Two pounds of chopped beef 
are soaked in 2 liters of distilled water in ice box overnight. The 
fluid is squeezed out, heated in Arnold sterilizer, filtered through 
filt.er paper, made neutral to litmus by the addition of sodium hy
drate, and again heated. After cooling it is inoculated with B. coli 
and incubated for two or three days. Nutrient agar is then prepared 
from it by adding 1 per cent Witt.e's peptone and 0.5 per cent sodium 
chlorid (percentage of agar not stated, probably 1.5 per cent). Reac
tion is adjusted to -0.5. Nutrose (0.25 per cent) is added after agar 
is cleared and filtered. A stock aqueous solution of bluish eosin {3 
per cent) is kept in the dark. A 1 per cent solution of Bismarck
brown in water containing 10 per cent alcohol is also kept in stock. 
Bismarck-brown is not completely soluble to 1 per cent in distilled 
water alone. 

To 60 milliliters of nutrose agar add 1 per cent saccharose, 1 mil
liliter 3 per cent eosin solution, and 2 milliliters of 1 per cent Bis
marck-brown solution. Shake until stains are uniformly distributed 
and pour plates. Place plates face down for 20 to 30 minutes to re
move excess of water, prior to inoculation. 

Cholera colonies, after 24 hours' incubation, could readily be 
selected owing to their having a much darker center than other 
colonies. Cholera-like vibrios also caused the deeper central staining. 

The writers suggest trying out the medium in isolat.ion of vibrios 
from actual cases of cholera. 

The work was done with laboratory cultures.-(o. F. CLARK.) 

RoBEBTSON, H. E. Therapeutto possibilities of antltetanus serum. Am. J'our. 
Med. Sc., June, 1916. 

It is pointed out that tetanus antitoxin is rapidly absorbed into the 
blood stream, after subcutaneous or intralumbar injection, and that 
it undergoes destruction and elimination in a few weeks. 
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Attention is called to the differences between tetanus in laboratory 
animals and in human beings. In animals there is a local tetanus or 
"tetanus ascendens." It is not until some hours after local mani
festations before involvement of centers lying higher in the cord 
occurs-the vital centers usually being the last to suffer. In man, 
however, the first symptom is usually" trismus "; the motor cente~ 
which lie near the most vital centers, are the first to be attacked. 
From the above, it seems clear that the results obtained in animals, 
after the administration of antitoxin, can not be used as a measure 
upon which to judge the exact treatment in human cases. 

The author proposes intravenous injection of 3,000 units of anti
tetanus serum in every case, as soon as symptoms appear. The 
serum remains in the blood stream for at least a week, long enough 
to decide the issue. He does feel that subsequent doses will be of 
benefit, but seems convinced that even one-half of the above d~ 
would be just as efficacious.-(o. F. CLARK.) 

HourES, W. H. Remarks on B. welchii in the stools of pellagrina. Arch. Int 
l\fed., March 15, 1916. 

Holmes makes the interesting suggestion of a causal relationshii. 
of the B. welchii to pellagra. He states the following: 

(a) B. welchii is found in larger numbers than normal in stools ot 
pellagrins. 

( b) Pellagrins subsist on a diet having large amounts of carbohy
drates and very small amounts of protein of animal origin-thus 
favoring the growth of B. welcMi. 

(c) B. welcMi has been found to produce severe diarrhea in chil
dren and adults in the presence of high carbohydrate diet. The 
diarrhea is relieved by protein diet and buttermilk. The buttermilk is 
of service because the lactic acid organisms are inimical to the growth 
of B. welchii. 

He suggests that pellagra may be due to the formation of a tonn 
or butyric acid, with subsequent absorption. He doos not feel that 
the facts so far known definitely prove B. welchii to be the direct or 
sole cause of pellagra, but thinks further investigation is desirable.
( O. F. CLARK.) 

HOWELL, K. Obaenatlons on the production of antibodies after antityphol4 
inoculation. Jour. Infect. Dis., July, 1916. 

Agglutinin appeared in two men on the third and fifth days, 
respectively, after the first inoculation, the highest point being 
reached in about 60 days; it was present in the serum of patient 2 
on the thirteenth day. 
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Opsonin appeared in 3 days and reached its highest concentration 
in 10 days in No. 1 and in 20 days in No. 2. In No. 1 opsonin was 
present on the sixtieth day, and in No. 2 on the one hundred and 
thirty-fourth day. Observations were then discontinued. 

Bacteriolysin was increased on the twenty-first day and in both 
cases reached the highest point within a week. 

Complement fixation was obtained in No. 1 on the fourteenth day 
and was most marked on the twenty-fifth day. In No. 2 fixation 
was obtained on the seventeenth day and was most marked from the 
twenty-ninth to the sixty-third days, after which the power of fixa
tion decreased, and was wholly lost on the one hundred and twenty· 
fourth day. 

There was a slight negative phase after each inoculation. 
The severity of the general reaction in patient 1 seemed to have no 

effect on antibody-production. 
After injection of typhoid vaccine into human beings specific anti

bodies develop in the blood. They reach the highest concentration 
in from one to two months, after which they gradually diminish. 
Opsonin appears to develop earliest. Agglutinin, so far as known 
now, persists the longest, having been demonstrated to be present two 
years and even longer after the vaccination. Specific complement 
fixation is obtainable with the sera of persons injected with typhoid 
vaccine, hence this test is not distinctive of typhoid fever.-(R. H. L.) 

KoLKEB, J. A., and MosHAGE, E. L. A study of various methods for determilling 
the virulence of cliphtheria baciW. A study of acid production by cliphtheria 
bacilli. The relation. of the carboh)'drate-apllttlng ferments to the soluble 
toldn.a of cliphtheria baoiW. Jour. Infect. Dis., July, 1916. 

In the first of this trio of articles the authors give the details 
in a series of experiments on guinea-pigs of the following methods 
of determining the virulence of diphtheria bacilli of the granular, 
barred, and solid types: (1) Subcutaneous injection of 72-bour plain 
dextrose-broth cultures; (2) the intracutaneous injection of the same; 
(3) the subcutaneous injection of 72-hour serum dextrose-broth 
cultures; ( 4) the injection of 9-day plain dextrose-broth cultures; 
( 5) the intra peritoneal injection of 24-hour plain dextrose-broth 
cultures; and (8) the subcutaneous injection of salt solution sus
pensions of 24-hour Loeftler cultures. 

The conclusions reached from experiments are as follows: The in
tracutaneous injection of 0.1 milliliter of 72-hour plain dextrose· 
broth cultures of diphtheria bacilli proved inferior to the subcutan
eous injection of the same cultures in guinea-pigs weighing from 
250 to 300 grams in dose corresponding to 0.5 per cent of the body 
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weight expressed in milliliters. The former method yielded 64.9 
per cent positive results, as compared with 86.5 per cent with the 
latter method. 

It is more difficult to read and interpret the results with the in
tracutaneous method than with the subcutaneous method. 

Of all methods employed that of subcutaneous injections of sus
pensions of 24-hour Loeftler cultures in normal salt solutions yielded 
the best results. This method yielded 69.6 per oent positive results, 
as compared with 61.5 per cent positive results with the subcutane
ous injection of 72-hour plain dextrose cultures. 

The .subcutaneous injection of plain 72-hour serum-broth cultures 
yielded the same percentage (62.5) of positive reactions as the sub
cutaneous injections of 24-hour Loefller cultures, but the latter is a 
superior method, as it consumes less time, while being just as positive 
in its result.a. 

Twenty-four-hour Loeftler cultures in subcutaneous injection 
yielded the same results as 9-day plain dextrose-broth cultures. 

Serum dextrose-broth cultures yielded a higher percentage of 
positive results (75 per cent) than did plain dextrose-broth cultures 
( 50 per cent) when both were cultivated for the same length of time 
and injected subcutaneously in equal dosage. 

The subcutaneous injection of 72-hour plain dextrose-broth cul
tures proved superior to the intraperitoneal injection of 24-hour and 
72-hour plain dextrose-broth cultures. With serum dextrose-broth 
cultures, however, the intraperitoneal injection of 24-hour growths 
was equal, if not slightly superior, to the subcutaneous injection of 
72-hour cultures. 

From the standpoint of delicacy and of time required, the sub-. 
cutaneous injection of 24-hour Loeffier cultures after the method de
scribed yielded the best results. 

The subcutaneous injection of 72-hour serum dextrose-broth cul
tures yielded equally good results, but this method requires more 
time for the conduct of a virulence test; likewise the intraperitoneal 
injection of 24-hour serum dextrose-broth cultures yielded good l"fr 

sults, but this method is less to be preferred than subcutaneous in
oculation, because with the latter local inflammatory changes are 
more easily detected. 

· As it has been claimed that acid production by various types of 
diphtheria bacilli in different sugar media is an important means of 
distinguishing the various types and also in distinguishing the 
virulent from the avirulent forms, the authors in their second 
article have Studied a number of cultures from various sources, the 
object being (1) to note the acid production with various carbohy
drates by cultures of diphtheria bacilli from various sources, of vary-
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ing morphology, and of known virulence as determined by animal 
inoculation tests, and (2) to ascertain the practical value of these 
t.ests in aiding di1ferentiation among the members of the diphtheria 
group. The authors state with regard to the practical value of acid
production tests that: 

"In our experience acid-production tests are of limited value in 
the classification 'of diphtheria bacilli. The difficulty of securing 
pure carbohydrates for these tests constitutes a disturbing factor 
which may account in part for the irregularities and inconstant re
sults. From a practical standpoint these tests have generally proved 
successful in the identification and classification of the Ho1fmann 
bacillus on the basis that it does not produce appreciable quan
tities of acid with carbohydrates. For the purpose of di1ferentiating 
between virulent and nonvirulent bacilli, these tests have failed to 
prove of any value; the typical virulent diphtheria bacillus pro
duces acids most characteristically with dextrose, dextrin, levulose, 
and galactose, and the false types, or Ho1fmann bacilli, produce no 
acids at all; but between these extremes is a large group of bacilli 
of varying morphology and from di1ferent sources which present 
varying and inconstant degrees of virulence and fermentative power. 

"Considerable interest is attached to cultures of diphtheria-like 
bacilli from the conjunctivm. Such bacilli from the normal eye, 
which are practically always nonvirulent, are well known under the 
name of B. a:er<>aia. These micro-organisms are capable of ferment
ing saccharose, and we have found them capable of attacking other 
sugars as well, including dextrin and dextrose; as previously stated, 
we have not found the fermentation of saccharose and absence of 
fermentation of dextrin by these bacilli sufficient to di1ferentiate B. 
a:erosis from the true diphtheria." 

The author's conclusions are as follows: 
"Acid production of diphtheria bacilli in Hiss' serum-water

carbohydrate media is most marked with dextrose, dextrin, levulose,. 
and galactose. 

" A small percentage of cultures from the throat and nose also pro
duce acid with saccharose. 

"Nonvirulent diphtheria-like bacilli from the conjunctivm are capa
ble of fermenting not only saccharose but also other sugars as well,. 
including dextrin and dextrose. 
. " Granular types of bacilli generally produce acids more fre
quently than do the solid types, and long solid types more fre-. 
quently than do the short varieties. 

"In general, the time of appearance and degree of acid production. 
from carbohydrates are somewhat parallel with the degree of viru-. 
lence of the diphtheria bacilli. 
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"Acid-production tests on different carbohydrates are not sof&
ciently regular to be depended on in determining the harmfulneai 
of a given culture. 

"Acid-production tests are of most value in the study and classifi
cation of the solid varieties of the diphtheria-like bacilli; cultures 
proving nonvirulent for guinea-pigs and producing no acid with 
sugars are classified as the pseudo or Hoffmann's types; nonvirulent 
cultures producing acid with one or more sugars are regarded u 
nonvirulent diphtheria bacilli." 

In the third of this trio of articles the authors show by experiments 
that carbohydrate fermentation of diphtheria bacilli is dependent 
on secretory enzymic products of the diphtheria bacillus, but is inde
pendent of the soluble poison or toxin; these ferment-like carbo
hydrate-splitting products are most likely to be produced by toxin
producing bacilli.-(a. H. L.) 

CHDIITBY AllD PHAB.JUCY. 

E. W. BaowN, Paeeed Aul8tant Surgeon, and O. O. Roo11, Chief Pharmaclat, Ulllted Statet 
Navy. 

GIVENS, W. H. Ko4Uloatlon of Jlne'1 metho4 for the eatlmaUOD of pepala. 
Am. Jour. Pharm., 1915, 87, 541. 

Rose's method required the digestion of 0.25 per cent solution of 
pea globulin in 10 per cent sodium chlorid at 37 C. for 15 minut.es 
with varying amounts of a previously neutralized gastric juice, 
usually diluted five times. Although the gastric juice is thus first 
neutralized, the digestion is made to take place in dilute hydrochloric 
acid of standard strength, so that, as Rose claims, the conditions are 
constant in every trial in respect to acidity, volume, protein content, 
and temperature. The author objects to this preliminary neutraliza
tion of pepsin, since very dilute alkalis will inhibit, if not destroy, 
the action of pepsin. In order to avoid neutralization and consequent 
destruction of gastric juice, the following procedure is recommended. 
The gastric contents are strained through cheesecloth, the filtrate is di
luted twelve and a half times and into each of seven small test-tubes 
is measured 1 milliliter of a 0.25 per cent solution of filtered pea glob
ulin in 10 per cent sodium chlorid solution. To each tube is added 1 
milliliter of 0.6 per cent hydrochloric acid. The tubes are then 
allowed to stand about 5 minutes until the maximum turbidity devel
ops. To the first five tubes distilled water is added, as follows: To 
the first, 0.9 milliliter; to the second, 0.8 milliliter; to the third, 0.7 
milliliter; to the fourth, 0.6 milliliter; to the fifth, 0.5 milliliter; to 
the sixth and seventh, none. The following amounts of the diluted 
gastric juice are then added: To the first, 0.1 milliliter; to the second, 
0.2 milliliter; to the third, 0.3 milliliter; to the fourth, 0.5 milliliter; 
to the fifth, 0.8 milliliter; to the sixth, 1 milliliter; and to the seventh, 
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1 milliliter of the diluted boiled juiee. All tubes are then immersed 
for 15 minutes in a water bath at 50 to 52 C. At the end of this time 
the tube is selected which is clear and contains the least amount of 
diluted gastric juice. Upon this basis the peptic acidity is calculated 
as the number of milliliters of 0.25 per cent globulin digested by 1 mil
liliter of undiluted gastric juice. If the original free acidity of the 
gastric juice be high, a dilution of twenty-five times instead of twelve 
and a half may be used. The gastric contents are never filtered, but 
strained through cheesecloth, as it is believed that in· this way less 
enzyme is absorbed.-(E. w. B.) 

JONA, J . L. Experimental study of fever. Jour. Hyg., London, 1916, xv, 169-194. 

A definite rise of body temperature occurs iii rabbits after injecting 
a minute amount (0.000004 gram) of cultures of Bacil,lus coli com
munis or B. typhosus in Ringer's solution. Larger doses cause col
lapse and even death. The substances to which this is due are soluble 
in water and saline solutions, insoluble in ether and in alcohol. Their 
potency is lessened by contact with alcohol. They may be separated 
from the solutions by filtering through a collodion filter. They are 
the ref ore colloidal or adherent to colloid materials. They are not 
destroyed by boiling or by dry heat at 110 C. The fever lasts a few 
hours, and is due to diminution in the loss of hMt; heat production 
is unaffected or may be increased. The fall of temperature in collapse 
is accompanied by disease of both production and loss of heat. In 
animals in which the brain stalk has been severed distal to the optic 
thalamus, no fever was caused after the injection of the ordinary 
pyretic dose.-(E. w. B.) 

BERINGER, G. M. Some of the changes made ln the Nlnth Decennial B.eviaion of 
the Vnited States Pharmaoopeia. Am. Jcur. Pharm., Augm!t, 1916. 

While there has been much delay in getting out this revision, so 
many new features were given consideration and finally adopted 
that the time of the revisers was no doubt fully occupied in consider
ing all the questions involved with a view of rendering a final deci
sion only after mature judgment could be formed and a consensus 
of opinion obtained. 

The scope of the Ninth Revision is indicated by the following: 
"The consensus of opinion of the committee was, in e1fect, to pro

vide standards for vegetable drugs, chemical substances, and such 
pharmaceutical preparations as were simple in their character and 
most largely used. A few compound preparations, however, were 
retained because of their large use; an increase has been made in 
the number of standardized serums and animal products. A number 
of synthetic remedies have been added to the list which the sub-
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committee on scope had recommended for admission, perm.lElon 
having been granted by the manufacturer, firm, or corporation to 
include such substances; unfortunately, the European war has inter· 
fered with the receipt of some answers from foreign countries. In 
most cases where answers were received the replies were in the 
negative." 

In regard to number of admissions and deletions: " The number of 
articles, reagents, and assays in the present Pharmacopeia is 1,436; 
there were 1,297 in the previous Pharmacopeia. In the present book 
there are 782 articles in the text; 277 test solutions and volumetric 
solutions; 315 volumetric, gravimetric, and other assays, and 62 
diagnostical reagents. In the U. S. P. VIII there were 958 articles 
in the text, 155 test solutions and volumetric solutions, 149 volumetric 
assays, and 35 gravim~tric assays. Of those articles official in the 
text of the U. S. P. VIII, 243 have been dismissed, while 67 new ones 
have been introduced into the U. S. P. IX." 

One of the changes that has attracted much attention is the adop· 
tion of the word "milliliter" in the place of "cubic centimeter" and 
the word "mil" in place of "c. c." 

"The United States Bureau of Standards declared that the term 
cubic centimeter was a misnomer, there being a slight dift'erence be· 
tween the thousandth part of a liter and the cubic centimeter, as 1 
liter was determined· to be the equivalent of 1.000027 cubic decimeters. 
The committee of revision decided that the time had come to adopt 
the word mil, the first three letters of the whole word milliliter. In 
addition, the change promotes international uniformity in the two 
Pharmacopeias published in the English language." 

A noticeable improvement is seen in the pharmacognostic de
scri ptions. Here we have not only the microscopic appearance and 
structure of the drug described, but also descriptions of the powdered 
drug under the microscope. The purity rubric has been extended 
to the organic drugs, and these monographs commonly give the per· 
centage of allowable admixtures of other parts of the drug plants 
or other foreign matters. In the organic drugs and their prepara· 
tions that permit of chemical assaying, limitations are likewise fixed 
for the variability naturally existing in the drugs and the personal 
equation or error introduced in the assay processes, and in each 
case the alkaloidal percentage is fixed by an upper and lower limit. 

For the first time in the history of pharmacopeial revision, the 
methods for the biological assaying of drug products have been 
recognized. Chapter 23, in part 2, is devoted to this subject, and 
official processes are described by which the following drugs and 
their preparations may be assayed: Aconite, digitalis, strophanthus, 
squills, dried suprarenals, and cannabis must be assayed by the 
official biological process. The standard adopted for the latter drug 
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is that " Cannabis made into a fluidextract, in which 100 mils repre
sent 100 grams of the drug when assayed biologically, produces in
coordination. when administered to dogs in a dose of not more than 
0.03 mil of fluidextract per kilogram of weight." 

The list of powdered extracts has been greatly extended, and in 
several instances formulas for both the pilular extract and the 
powdered extract of the same drug are very properly given. The 
instructions of the pharmacopeial convention to adopt general 
formulas wherever possible has been partially carried out by the 
introduction of general instructions in the aromatic waters, and by 
general formulas and clas&fications in the fluid extracts and tinctures. 

Two hundred and forty-two titles have been dismissed from the 
Pharmacopeia; 38 of these were fluid extracts, 7 were pills, and 10 
were tinctures. A majority of these preparations have been included 
in the Revised National Formulary, and so the National Formulary 
will relatively become more important because of these deletions from 
the Pharmacopeia. 

Synonymy has not been treated through the Index as in the 
Eighth Revision, but following each Latin title will be the official 
English title and the more commonly used synonyms. In addition 
to this, there will be the official abbreviation printed in heavy type, 
with the hope that physicians will adopt these official abbreviations 
in prescription writing, so that there will be an official authority for 
the abbreviations for the official titles commonly used in prescrip
tions. 

NOTE.-The Ninth Decennial Revision of the United States Phar
macopeia becomes effective from September 1, 1916, and copies of 
the new Pharmacopeia will be issued from the supply depots here
after.-( o. o. a.) 

EYE, EAB., BOSE, ABD TBB.OAT. 

E. J . Gaow, Surgeon, and G. B. TRIBLE, PaSBed A881etant Surgeon, United State• Nav7. 

WHEELOCK, K . K. The blood-clot dre11ing in simple mastoid abscess. Jour. 
Indiana Med. Assn., lx. No. 6. 

Thirteen cases were reported in which the coagulated blood was 
used to fill the exenterated spaces of the cells. The total hospital 
detention in these cases was ninety days, or an average of approxi
mately seven days to a case. To render this method successful, every 
bit of softened bone must be removed and the soft parts thoroughly 
clean.sed.-(o. B. T.) 

ToMuN, W. S. Chronic suppurative ethmoiditis. Jour. Indiana Med. Assn., lx, 
. No. 6. 

Suppurative ethmoiditis is the cause of many nasal discharges and 
its course depends to n great extent upon the bacteriology an<l pathol
ogy of the individual case. Extension of the ethmoid cells beyond 
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the capsule tends to continue the disease. Transillumination, while 
it gives some information is not so reliable as skiagrams, especially 
stereoscopic plates. Pain is a varying factor, often absent locally, and 
at other times intense. 

The treatment is surgical, with the intranasal operation the one of 
choice when the condition is confined to the ethmoid, with no cells 
abnormally placed. In essentially chronic cases complicated by 
frontal sinus involvement, a Kilian or one of its modifications is 
preferable. Local anesthesia for the intranasal operation is prefer
able, except for children under 12 years of age. 

Great care in after-treatment is needed, cleansing daily with large 
cotton pledgets moist with a 10 to 25 per cent argyrol Cir 10 per ~nt 
ichthyol in water or glycerin, and followed by a mild aseptic oil vapor. 

Granulations should be touched by silver nitrate solution, 2 to 10 
per cent. 

Vaccines, in the author's opinion, have not given the satisfaction 
expected of them, and without operation he has seen no benefit from 
their use.-(o. B. T.) 

, LEoPOLD, S. Circumscribed purulent leptomeningitis due to frontal linudtis. 
Jour. Am. Med. Assn., L"<.vi, No. 22. 

This may occur with or without brain abscess, may be in associa
tion with pachymeningitis, or with an extradural abscess. The con
vexity of one or both frontal lobes is involved, and there are present 
symptoms of sinus disease plus meningitis. 

The route of infection may be direct through a necrotic wall or 
indirect through the venae perforantes of the sinus and orbit or by 
the lymphatics. 

Recovery is unusual in the reported cases.-(o. B. T.) 

DELEVAN, D. B. Radium in the field of laryngology. Med. Rec •. New York, xc, 
No. 2. 

While the results of radium treatment have not been uniform, the 
author is of the opinion that with a clearer knowledge of control of 
the radiations and the amount of radium to be used as well as the 
correct duration of the exposures, greater success may be expected in 
carcinomas. Even in cases ultimately unsuccessful the added com
fort renders its use justifiable. 

Other conditions reported as having been benefited or cured by 
radium, are the various nonmalignant growthii of the nose and throat, 
including rhinoscleroma.-(G. B. T.) 
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TOPOGRAPmCAL EXTRACTS FROM ANNUAL SANITARY REPORTS. 

KODOVIA, LIBERIA; l'B.EETOWN, SIE'BB.A LEONE. 

By w. L. IBVINll, Passed Aasl8tant Surgeon, United States Navy. 

MoNBOVIA, the capital and principal seaport of Liberia, is situated 
in 6° 19' north latitude and 10° 50' west longitude. It consists of 
two sections: The civilized quarter, inhabited by a few hundred 
Americo-Liberians and a few European merchants, etc., is built on 
the top of the plateau of Cape Mesurado, which rises to the altitude 
of about 290 feet above sea level. The extremity of this plateau 
drops off in a sheer cliff into the sea, and on the highest point is 
located Mamba Point Lighthouse. The second division of the city 
is the native Kru quarter. It consists of a large collection of 
thatched huts built along the water front from a point near Mamba 
Point back along Mesurado Lagoon. This lagoon, which is really 
the harbor of Monrovia, communicates with the sea by a narrow 
channel across a sand bar. It can be entered by surfboats only. 
Occasionally the bar is quite dangerous, boats swamping and the 
occupants drowning. During the last few months a small sand spit 
has built out from the beach at the foot of Mamba Point, forming 
a small protected inlet, within which it was possible to land liberty 
parties. However, this spit is constantly shifting, and in another 
few months may disappear. Ships have to anchor out in the open 
sea, where, owing to shallow water, currents, and tides, they roll in
cessantly. Anchorage at a distance of 1 mile from shore and non
communication with the beach at night were found to be a sufficient 
protection against mosquitoes and malaria. The population of Mon
rovia is variously estimated at from 6,000 to 10,000. 

Olimate.-The climate of Monrovia is essentially equatorial. 
There is a dry season between November and April, when the vegeta
tion becomes somewhat parched and the nights cool. The middle of 
the rainy season is regarded as the coolest time of the year, although 
the lowest temperatures are recorded between December and March. 
The highest day temperature seldom goes above 89°, and at night-

725 
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time below 74°. The temperature, though newr escessiwly ~· 
nearly always associated with a relath·ely high humidity. 
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Chart of Monro,·la. 

retards evaporation from the skin and makes the individual 
scious of oppressive heat. During about eight months of the y·-;;; 
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moderate sea breeze blows from the south. During December, Jan
uary, and February the wind is from the north. This wind is called 
the" harmattan." It blows from the Sahara Desert and hence is of a 
drier character and at times laden with fine desert sand. While it 
blows the inhabitants complain of dryness of the-mucous membranes, 
and affections of the respiratory tract and pneumonia are more 
prevalent. The annual rainfall amounts to about 153 inches. For 
about nine months of the year the tendency is toward excessive 
humidity. The following table gives the wind, temperature, and 
barometer readings at noon on the days of the Chester's stay at 
Monrovia: 

Date. Wind direction. 

1915. 
Nov. 9 •••...................... Northwest ........................... . 
Nov. 27 ............................. do ................................ . 
Nov. 28 ........................ Calm ................................. . 
Nov .29 ••••.••.••••••••........ East ................................. . 
Nov. 30 ........................ South-southwest ..................... . 
Dec.!. •••..................•.•• West ...........•...................... 
Deo. 2 ............................... do ................................ . 
Dec. 3 ...•...•..... 1 ••••••.••••• Southwest ........................... . 
Dec. 5 .......................... Northwest ........................... . 
Dec. 6 ..••...................... Northeast ...........•................. 
Dec. 15 ......................... North-northwest ..................... . 
Dec. 16.. • . . . . . . . . . . . . . . . . . . . . . . Southeast ............................ . 

Temperature. 
1------,----1 Barometer. 
Dry bulb. Wetbnlb. 

82 
81 
83 
82 
86 
81 
81 
89 
81 
86 
83 
so 

Inchu. 
79 29.98 
80 30.02 
79 29.99 
80 29.99 
82 29.98 
81 29. 97 
81 30.00 
84 30. 01 
78 29.98 
81 29. 97 
78 29.96 
77 29.99 

The most unhealthy months of the year seem to be September and 
October, no doubt due to the fact that this is the end of the wet 
season. For the white population the climate is very enervating and 
debilitating, so much so that in Sierra Leone, adjacent to Liberia and 
with a similar climate, the whites of the colonial and military services 
are required to spend but one year on duty in the colony, followed by 
a furlough at home of four months for the colonial and six months 
for the military. 

Medico}, topography.-The character of the immediate surrounding 
,country is low, but about 10 miles inland it becomes hilly and pic
turesque and covered with dense virgin forest. Mesurado River and 
Stockton Creek flow into Mesurado Lagoon. Four miles to the north 
is the mouth of the St. Paul River, the approximate length of which 
is about 280 miles. These are streams of moderately rapid current, 
especially during the rainy season. The natural site of Monrovia on 
a moderatly elevated peninsula, easily drained in two directions and 
almost devoid of marshes, would make possible a tolerably healthy 
city. The rock formation is laterite. During its process of dis
integration it forms a red surface soil. No diseases other than 
ancylostomiasis are attributable to the conditions of the soil or 
geographical formation. 
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Water aupply.-The source of water supply is surface wells, 
springs, and streams. A very few cisterns in which is stored rain 
water exist. No measures to prevent contamination of the water sup
ply are employed and sources of pollution are many. All water is 
generally considered unsafe until boiled or filtered. Toward the end 
of the dry season the supply becomes very low. The city possesses 
no facilities for water analysis. Despite the poor water supply very 
little typhoid exists, but dysentery and diarrheal diseases are some
what prevalent. 

Drainage and sewerage.-No sewerage system exists. The natural 
slope of the land provides fairly good drainage and a few gutters 
have been dug. The streets are wide but rough, unimproved, and in 
many places overgrown with vegetation. Very little attempt is made 
to keep yards clear of vegetation or refuse heaps. Piles of empty 
bottles frequently meet the eye. Pigs roam about in the streets. A few 
privies exist. Along the Kru quarters the beach is foul to the nose 
and eye with human excreta. Swimming parties should avoid this 
part of the beach. Street illumination does not exist. Houses are 
lighted by kerosene. . 

Food BUpply.-With the exception of coarse, native VJirieties, food 
is scarce and very expensive. Ships on duty here must go to Free
t.own, Sierra Leone, for provisions. Ice may sometimes be obtained 
in small quantities. There are no hotels. 

Hospitals.-There are no hospitals._ The French Colonial Service 
maintains a small dispensary, the Liberian-French Dispensary. Doc
teur Jourdran, Medecin Principal des Troupes Coloniales, Inspec· 
teur General de l'Hygiene, is in charge. He does considerable con
tract work and private practice. This dispensary possesses a small 
X-ray outfit which was out of commission owing to trouble with the 
gasoline motor. A medical officer of the Hungarian army, Dr. 
Fuszek, is also engaged in the practice of medicine. There is one 
native physician, Dr. Payne, a graduate of a medical school in the 
United States. At present he holds a governmental position and does 
very little practice. Plans for a hospital have been under considera-' 
tion but funds are lacking. Surgical and medical supplies are avail
able in only very small quantities. There are several structures which 
might be used as emergency hospitals. 

BeaJ,t/,, regu'latUms,- qua:rantine.-No definite health laws or regu
lations exist. The local inspector of hygiene states that reoommenda· 
tions of a sanitary character would be useless since they would not 
be carried out. The only quarantine regulations are those that the 
inspector of hygiene might formulate as the occasion arises. Bills 
of health are procured from the consul of the country for which a 
ship may be bound. 

Digitized by Google 



No. 4. REPORTS. 729 

Heal.th conditiom.-There are no epidemic diseases. The pre
vailing diseases are malaria and gonorrhea. The entire population 
suffers from malaria at some time or other. Newcomers soon con
tract the disease. There is no regulation or examination of prosti
tutes. Syphilis is prevalent. Occasional cases of blackwater fever 
appear among the whites. A few cases of trypanosomiasis are seen 
each year, but are said to come from farther inland. There are some 
cases of dysentery. No yellow fever or smallpox. Ancylostomiasis 
is rather widespread. Tuberculosis claims a number of victims each 
year. Several cases of elephantiasis were seen in the streets, and fila
rial infection is said to be quite widespread. Occasionally a case of 
leprosy is seen. IDcers of the skin are quite common. Infant mortal
ity is very high; probably 50 per cent do not survive the first year. 
Umbilical hernias are numerous, but rarely do they cause inconven
ience or become strangulated. They are no doubt due to the method 
of breaking the cord, the nonuse of binders, and subsequent "banana 
belly." Quinin prophylaxis is used by the whites and indorsed by the 
physicians. Blackwater fever is considered to be a manifestation of 
chronic malaria and as such apt to be precipitated by the giving of 
large doses of quinin. The most frequent causes of death among the 
white population are malaria, blackwater fever, dysentery, pneu-
monia, and alcoholism. · 

Di86a8e carriera.-Culex, anopheles, and stegomyia mosquitoes are 
present but not unusually numerous. A few glossinre flies were 
noted along the streams. . 

Since arrival at Monrovia the Oh.eater has visited the following 
I.iberian seaport towns: Cestos, Sinu, Nana Kru, Cape Palmas, Cess 
Town, and Baffu. Most of these towns are located at the mouth of 
eome small stream or behind a small point giving sufiicient protection 
for the landing of surfboats and canoes. The population is mostly 
native. A few white traders and :mi&'3ionaries are located in each. 
Their climate, water supply, diseases, etc., are similar to those of 
Monrovia. 

FllurowN, the capital and principal seaport of Sierra Leone, is 
situated at the mouth of the Sierra Leone River which at this point 
is broad and deep with a moderately well protected harbor. It has 
a population of about 34,000, of whom about 1,200 are European 
residents and the remainder native African negroes. The climate 
is tropical, frequently essentially .equatorial and very unhealthy for 
Europeans, so enervating and debilitating that the whites of the 
colonial and military services are required to spend but one year 
on duty in the colony followed by a furlough at home of four months 
for the colonial and six for the military. 

Location.-The latitude of Freetown is 8° 29' 45" north and the 
longitude 13° 14' 17" west. It is built on rising ground gradually 
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sloping upward from the waterfront to Tower Hill, an elevabld 
plateau, 386 feet high, on which are situated the principal military 
barracks. The streets are wide but unpaved, the houses mostly COD· 

structed in European style and of concrete or rough stone. It is 
the seat of the principal civil and military establishments of the 
colony. 

Meteorological, obaervatWn8.-Except for the succession of dry and 
rainy periods there is no alteration of seasons. The wet season 
begins in April and ends in October. The total rainfall for the year 
1914 was 10'2.34 inches, the lowest record in 33 years. At Hill 
Station, two and one-half miles distant, there was 133.92 inches. 
During the greater part of the year the tendency is toward excessive 
relative humidity, a condition which in a great measure accounts for 
the depressing debilitating eft'ects of the climate. Westerly winds 
are the most frequent but during December, January, and February 
the harmattan frequently blows. The tides in the harbor run with 
great strength. 

Medical, topography.-The character of the surrounding country is 
hilly and farther back is mountainous. Mount Aureol just out.side 
the city boundary has an altitude of about 1,200 feet and Hill Sta
tion, slightly farther back, of about 800. On the former are located 
the barrackS of the native troops and on the latter many of the resi
dences of the officers of the colonial service. A few miles distant 
are several other peaks, the tallest of which is Sugar Loaf with an 
altitude of 2,500 feet.. Climatic conditions improve with the in
crease in altitude with the exception that during thi wet season 
humidity increases, owing to the tops of these peaks being frequently 
shrouded in fogs. In the valleys between these mountains are lo
cated the reservoirs which supply the city with water. With the ex
ception of the broad Sierra Leone River, at the mouth of which the 
city is situated, there are no streams of importance other than small 
mountain brooks, operative in the wet season only. The approximate 
area of the city is about 2f square miles. No portion of the city 
is subject to overflow. The geological formation is red laterire and 
no diseases other than ancylostomiasis are transmitted through the 
soil. 

Water aupply.-The source of water supply is reservoirs, numerous 
surface wells, 43 private tanks, and 1,025 barrels. The reservoirs 
are located several miles from the city in the mountain valleys and 
receive their supply from mountain streams. The source of water 
supply is fairly well protected from sources of contamination. There 
are 190 public standpipes along the streets and roads, 207 standpipes 
in compounds and houses, and private services with 653 taps. No 
processes other than by settling in reservoirs are used for filtering or 
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purifying. Ordinarily the quantity is ample for purposes of con
sumption and in case of fire. Progress is being made on a project 
to augment the water supply from sources in the Lumley Valley 
which will eventually give an almost inexhaustible supply. Reser
voir water is considered to be of fairly good quality, but the local 
medical officers advise filtering it before use. The ~ity possesses at 
the Colonial Hospital facilities for conducting chemical and bac
teriological examinations of water, and during the year 1914 many 
examinations were made but during the present year war conditions 
necessitated the withdrawal of the pathologist to another colony. 
There are about 400 surface wells in the city. A few of these are 
operated by an interesting syphon-like system. A shaft is sunk, suc
tion applied to start the flow, after which the water flows spon
taneously. The medical officer of health has recommended the con
demnation of wells as domestic water supply since they average a 
distf\nce of only 37.3 feet from cesspits. In 1914 Dr. W. Allan con
ducted an interesting investigation on the subject of wells as breed
ing places for mosquitoes. He found that about 25 per cent of the 
wells contained mosquito larvre. Following his investigation a 
methodical system of oiling was instituted, but only of wells found 
to contain larvre and only with the consent of the occupiers of the 
compounds in which the wells were located. There is practically no 
typhoid fever in Freetown, one case in 1914, that of a European of
ficial, but during the same year there were treated at the various hos
pitals and dispensaries 296 cases of dysentery, of which 104 were 
amebic and 83 bacillary. At the out-patient departments treatment 
was given to 878 cases of" diarrhea." 

Drainage and sewerage.-The city has no sewerage system but a 
fairly good system of street drainage by means of open gutters, 
many of which are of concrete or paved. All earth drains or ditches 
are cleared of grass several times a year. Human excreta is disposed 
of by the pail system, an average of 212 pails of night soil being re
moved daily. There are in the city 18 public latrines, 132 private 
latrines, and 3,182 cesspools. Scattered about the city there are 7 4 
dust and refuse bins. On an average 175 men are employed daily 
in removing the night soil, emptying latrines, burning rubbish, bury
ing empty tins and bottles, and clearing away undergrowth, long 
grass, and jungle. A squad of 7 men is employed daily in oiling 
drains, pools, cesspools, wells, water tanks, and barrels. There are 
several public open-air laundries. The city does not possess any gas 
or electric light plant and the streets are poorly illuminated. 

Food supply.-Provisions, fresh meats, fruit, and vegetables can 
be obtained in moderate quantities, but, with the exception of meats, 
are very expensive. The city has two slaughterhouses, one publi<' 
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and one military, both well paved and drained, and all lllttt ~: 
spected by a sanitary officer prior to consumption. During tli ~~ 
1914, out of a total of 3,742 bullocks slaughtered 23 were coodr:r:., 
on account of infection with . OysticerCU8 bovis. Six public ma."i!, 
are in operation, four paved and drained, two unpa•ed~ and illtf: 
in good sanitary condition. Ice can be obtained in small qlllliI.L
There is but one hotel, small, and with very poor accommodari:o 
but there are a few comfortable "rest houses" built after the Cl&• 

of the British in India. 
Hospitah.-There are four general hospitals in the city, twoi:-. 

and two military, one nursing home, three dispensaries, one lt>.~ 
asylum, two hospitals for incurables (male and female), one~/ 
asylum, and a hospital for infectious diseases. The builJinr • 
cu pied by the Colonial Hospital were. built in 1809 and were t ~ ~ 
used as a slave lazaretto; in consequence thereof they are o~i ': t· 

stantly in need of repair, and unsuited for the purposes of a IDik 
hospital. The Connaught Hospital, a new modern hospital of !I~ 
and concrete, was started during the year 1914, and considt:i~ 
progress was effected, when, owing to the outbreak of the p~ ~. 
building operations were suspended. The Colonial Hospital ooas;: 
of a group of four 2-story masonry pavilions and has a capacit; • 
about 90 beds. During the past year treatment was gi•en to ~; 
intern patients, 9,174: out-patients, and 282 operations wm pe· 
formed. Though situated on the waterfront and easily ace&~ : I 
landing patients transferred from ships, it admits practically tJr 

but colored patients. The principal medical officer w» o: :.·1 
opinion that the admission of patients from men-of-war shouli '• 
sought at the military hospital. It is ventilated by doors and r. 
dows, lighted by lamps, and the sanitary arrangements ttt :i 
modern. The operating room is not modern in equipment aD·l; 
tings, but nothwithstanding a considerable number of nry ~ 
ful operations were performed during the past year, among~ 
.were 15 for removal of elephantiasis of the scrotum with 4 ~ 
32 for radical cure of hernia with 3 deaths. Appendicitis pracli~~ 
does not exist. The hospital is equipped with a bacteriolllfl 
laboratory, but at present very little work is being done owing to: 

shortage of medical officers. There is no X-ray machine. r~ 
quality and quantity of food supply is good. The sick and injt"'" 
are transported by ·wagon ambulance and hammock litters. r~ 
management of the hospital is under the control of medical lllft ~ 
tailed from the colonial service, and the staff consists of a prlli< :: 
medical officer, a senior medical officer, two junior medical o5:t-~ 
one dental surgeon, a matron, and a chief dispenser. Nursing~~ 
by a native staff consisting of 2 assistant dispensers, 15 malt n:::' 
and dressers, and 8 female nurses, with 5 female probationm 7~ 
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character of the medical and surgical work done at this hospital is 
very good. In another section of the city is located the Princess 
Christian Hospital, where 15 beds are maintained by the Church 
Missionary Society. Only women and children are received, and it 
has no staff of medical officers, the staff of the Colonial lfospital 
being called upon whenever necessary. A small Nursing Home with 
a capacity of 5 beds is also furnished medical attention by the 
Colonial Hospital. It is maintained for the care of Government 
officials and the whites of the mercantile and shipping companies. 
There are two military hospitals, one of 42 beds for white soldiers in 
the military reservation on Tower Hill, near the center of the city; 
another of 60 beds for colored troops at the barracks on Mount 
Aureol. Both are modern concrete buildings, built on the pavilion 
plan. The first has a well-equipped operating room and an X-ray 
outfit. At Kissy, outside the limits of the city, are located the Kissy 
Institutions, a lunatic asylum having 120 patients, a male and female 
incurable hospital with a total of 76 patients, a leper asylum with 4 
patients, and a small hospital for infectious diseases. Outside of the 
hospitals surgical and medical supplies can be obtained in only small 
quantities from the local apothecary shops. There are several large 
buildings which might be used as emergency hospitals. 

Information relatmg to heaJ,th laws and regulations.-Sanitary 
affairs are administered by a senior sanitary officer and two super
intendent sanitary inspectors, with offices in the " old female prison 
block" near the Colonial Hospital. For sanitary purposes the city 
is divided into 12 districts, all subject to a thorough set of rules and 
regulations, infraction of which is punishable by fine. During 1914 
there were 746 convictions for violations of health laws, and fines 
totaling £139 ls. 6d. Nineteen sanitary inspectors patrol the city and 
make about 87,000 house inspections annually. Weeds, grass, and 
other vegetation are cut and removed, mosquito-breeding places 
thoroughly searched for, and pools and drains regularly oiled. 
Records <>f the names and addresses of malarial cases proven micro
E>copically among the intern and extern patients at the hospitals and 
dispensaries are received by the medical officer of health from the 
medical branch. This information is followed up by the sanitary 
branch by inspections of premises at the addresses given and, when 
such action appears desirable, a letter of advice is written to the 
occupants, legal action being as far and as long as possible avoided, 
so as not to deter or prejudice attendance at the hospitals and dis
pensaries. 

Quarantine.-The port sanitary work is also performed by the 
medical officer of health. From time to time he investigates the pres
ence and degree of prevalence of the stegomyia mosquitoes in vessels 
at Freetown other than ocean-going steamers. On account of 
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illiteracy among the natives and for means of identification of per· 
sons arriving in the colony a system of finger prints is in use. There 
are no facilities for cremation in the city and permission to disinter 
is obtained from the governor of the colony. Bills of health can be 
procured from the harbor master, but should be vised by the con.sol 
of the country to which a ship may be bound. 

Health conditiona.-The prevailing disease is malaria. In the 
year 1914 no less than 1,027 cases of this disease were treated in Free
town, 287 of which were diagnosed microscopically. 'The varieties 
of parasites found in those examined were in the following propor· 
tions: Subtertian, 74.5 per cent; quartan, 20.2 per cent; benign, 0.69 
per cent; mixed, 4.6 per cent. At the Nursing Home, where most 
of the Europeans were located, there were 29 cases. Among 615 
patients examined at the Colonial Hospital, malarial parasites were 
found in 287, or 46.6 per cent. In 1913 Dr. G. G. Butler found in 
observations on 100 native school children: 

" 1. Toward the end of the rainy season the apparently healthy 
children of Freetown, between the ages of 3 and 10, inclusive, show 
the presence of active malarial parasites in 50 out of the 100 ex-
amined. · 

" 2. The percentage of infected children is alike for the children 
attending the Mohammedan and Christian schools. 

" 3. Of the children showing the presence of malarial parasites, 
approximately 83 per cent harbor the subtertian form and 16 per 
cent the quartan form. 

"4. Between the hours of 10 a. m. and 12 noon the temperature 
of children harboring malaria parasites does not appear to be ap
preciably raised above that of children not harboring the parasites. 

" 5. The splenic index was found to be 43 per cent. It is shown 
in the results that the children harboring parasites in their peripheral 
blood have a considerably higher splenic index than those not har
boring parasites." 

Blackwater fever: A few cases of blackwater fever occur each 
year, three out of the eight deaths among the Europeans in the year 
1914 being due to this disease. Most of the medical officers consider 
it a. manifestation of chronic malaria, precipitated by lowering of 
resistance, chilling, or the taking of large doses of quinin. 

Trypanosomiasis: Four cases of sleeping sickness were discovered 
in 1914, the parasites in these cases appearing to be of the gambiense 
type. It is rare that a case is diagnosed until the terminal stage of 
sleeping sickness is reached, when treatment is of no avail. Treat
ment consists in the use of galyl, atoxyl, ludyl, and other arsenical 
compounds. In the occasional case which does respond to the treat
ment the determination of permanent cure is usually not p0$ible, 
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o-wing to failure on the part of the native to continue under treat
:rnent and observation. 

Leprosy: During the past year there were 22 cases reported in the 
-whole colony. Compulsory segregation is attempted at Kissy, where 
is located a leper asylum, but in actual practice the lepers almost 
invariably escape from the institution. 

Tuberculosis: Freetown had 57 cases during the past year. Most 
of the cases show a massive infection and run an extremely rapid 
and fatal course. There has been an increase in the number of cases 
since the natives have assumed artificial methods of living and 
clothing. 

Ancylostomiasis: Microscopic examination of feces of 986 patients 
showed the presence of ancylostome ova in 44.4 per cent among all 
classes of patients. The habit of going barefooted and the absence 
of floors in the huts favor the spread of this infection. During the 
abo,·e investigation four cases of rectal bilharziosis were found, 
probably the first recorded cases in the colony. The ova showed the 
lateral spine and in none of the cases was the urinary tract affected. 
The infection was a scanty one in each case ·and was not causing 
symptoms, and would not have been recognized except for the 
method employed in examining the feces. The natives infected came 
from four different tribes. 

Filariasis: The night blood of 964 patients showed microfilarim 
in 9.7 per cent, and 118 prisoners at the Freetown jail showed 11.8 
per cent. Some medical officers estimate the racial incidence to be 
as high as 30 per cent. Cases of elephantiasis are quite common. 
The usual operation is done in the scrotal cases. 

Yaws: Very few cases of this disease are brought to the dispen
saries, it being regarded as a childish ailment which can not be 
escaped, but at Kabinkola, in an outlying district,_ an epidemic of over 
100 cases was reported. 

Yellow fever: Ther~ have been no recent cases of this disease. In 
1914 one .case was reported in a European at Boia, an upcountry rail
way station. 

Smallpox: This disease is not epidemic, owing to the systematic 
administration of vaccine, and during the year 1914 only four cases 
of smallpox and five of chickenpox were treated at the infectious
disease hospital. The diagnosis of smallpox in West Africans pre
sents a difficulty which is not experienced in the case of Europeans, 
the senior sanitary officer being of the opinion that some of the clini
cal conditions described under the makeshift name "acute craw
craw" may be true variola and as such, if not previously vaccinated, 
should be subjected to the vaccination test. 

Venereal diset.Mes.-These are very prevalent judging from the re
ports from the various dispensaries. Medi.cal officers state that the 
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number of abortions and deaths in very early infancy, elicited on 
inquiry, together with ulcers, periosteal swellings, cutaneous gum
mata, and indefinite pains in the long bones, which rapidly improve 
under the administration of mercury and iodids, lead them to the 
conclusion that syphilis is very prevalent. There are no recognized 
houses of prostitution, and hence no medical supervision. In compli
ance with a request from the municipal authorities, liberty except to 
officers and chief petty officers ended at 5.30 p. m., and, in conse
quence, very little venereal disease developed during the stay of the 
(J heater in this port. 

Dise(J,8e carriers.-Mosquitoes: Several species of culex, anopheles, 
and stegomyia mosquitoes are found in and about Freetown, but 
owing to the watchfulness of the sanitary inspectors, they are not at 
all numerous. Rock pools, hollows in trees, iron pipes, and tins, and 
axils of plants often furnish the breeding places. During the dry 
season the incidence of malaria is reduced one-half. In several 
examinations of 250 compounds taken at random the mosquito index 
was found to vary from 0.28 per cent during the dry season up to 
25.2 per cent at the end of the wet season, and in the wet season 54 out 
of the 63 breeding places were in water-bearing plants. A number 
of experiments have been carried out with fish as destroyers of mos
quito larvro and it has been found that the Barbus is very active in 
eating the larvro, swallowing in a short time what seem to be incredi
ble numbers and showing marked preference for anophelines, possibly 
on account of their smaller size, the same preference being shown 
when pupro were tried. Egg rafts were not touched unless broken up, 
when individual eggs soon disappeared. Experiments were also tried 
with two species, one large and one small, of frogs, as well as with 
tadpoles, but at no time did they seem to touch larvm. In eliminat
ing crab holes as a source of mosquito breeding, it was found that a 
mixture of coal tar and boiling water put into the holes through a 
metal funnel proved successful in entirely ridding certain areas 
of crabs. 

Flies: The Mu11ca domestica is practically never seen for the rea
son that there is no horse manure, it being impossible to keep horses 
on account of their being attacked by trypanosomiasis. Bloodsucking 
flies, including the glossinro, exist. 

Ticks: Several species of ticks have been identified. Relapsing 
fever does not exist. 

Rats: The sum of 1 penny is paid for each rat brought to the 
Colonial Hospital. During the past year 1,750 rats were examined, 
and in no case was any condition resembling plague found. .Vm 
rattus was the species most frequently found. 
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TllE JIOSQU'ITO COAST ill> THE CAYJUBB. 

By W. W. H.t.aOllAVW, Aaslatant Surgeon, United States Navy. 

The survey work of the past season, from the middle of February 
to the middle of July, was confined to an area of 400 square miles 
among a group of cays (Mosquito Cays) from 10 to 25 miles off the 
northeast coast of Nicaragua. The cays are of coral formation. The 
majority of them are nothing more than reefs or small islets of coral 
rock. A few of the larger ones are covered with dense mangrove 
growth with an occasional growth of palms; uninhabited with the 
exception of one, which is occupied by a few turtle and sponge 
fishermen, natives of the Cayman Islands, where they return at the 
close of the fishing season. They live in their fishing schooners and 
in crudely constructed huts erected on piles, depending upon the local 
fish and provisions brought with them from their homes for sub
sistence. Although there are occasional lagoons and areas of stag
nant water, no mosquitoes abound. The fishermen who go there 
regularly every year state that they have never been troubled by 
mosquitoes. 

The survey work is carried on by the U. S. S. Hannibal and small 
boats using the ship as a base; the boats leave in the morning and 
return in the evening. The boats used for sounding and angle 
shooting are housed, thus affording protection to the occupants from 
the sun's rays to and from the ship, during lunch hour, and at 
other times when feasible. The open boats used for taking parties 
out for the purpose of erecting signals are provided with awnings 
to be used when needed. The ship comes to anchor every evening on 
the lee side of a cay in as close proximity to the place where the 
small boats are working as practicable. At noon every Saturday 
work is stopped and the ship steams for the Mosquito Coast (Nica
ragua mainland) and remains at anchor, about 1 mile or more off
shore, over Sunday. A camping party went ashore on the mainland 
at Bluefields Bluff, about 90 miles down the coast from the locality 
of our work and about 7 miles from the city of Bluefields, Nicaragua, 
for the purpose of carrying on astronomical observations. The party 
remained in this camp for a period of three weeks. Provisions, 
water, and drugs were carried from the ship. Prophylactic doses 
of quinin were given daily, and mosquito netting was used. The 
party suffered greatly from sand flies and mosquitoes. A rather 
severe case of impetigo contagiosa and a case of acute colitis de
veloped. No malaria. 

MosQUITO CoAST.-So called from its principal inhabitants, the 
Misskito Indians, whose name was corrupted into Mosquito by Euro-
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pean settlers and has been entirely superseded by that form, except 
in the native dialects; the Indians are very intelligent, short of 
stature, and dark skinned, the latter due in part to their inter
marriage with negroes. The coast is swampy and monotonous with 
its numerous lagoons and estuaries. In the neighborhood of the sur
vey work the Indian villages are situated a few miles inland, in coco
nut groves, approached by way of lagoons and surrounded by savan
nas; the houses are constructed of bamboo poles with thatched roofs. 
A few are constructed of lumber. There is no flooring in most of 
them and the occupants sleep in hammocks or crudely construct.e<l 
bunks. Their livelihood is obtained by fishing, from fruits, hunting 
in the back hills, collecting valuable feathers, and meager agricultural 
pursuits. There is a German m.i~ionary located among them who 
is doing a great deal of good. He teaches school, holds religious 
services on Sunday, renders medical attention, and acts as general 
advisor to the Indians in all matters. Tuberculosis and venereal 
diseases, especially syphilis, are very common. The writer coop
erated with the missionary in treating many cases and has performed 
a few minor operations. Frequently week-end liberty parties are 
allowed to go ashore for recreation and to visit the Indian villages. 

CAYMAN IsLANDs.-A group of low-lying islands, Grand Cayman, 
Little Cayman, and Cayman Brae, situated between 79° 44' and 80° 
26' W., 19° 44' and 19° 46' N., mid-distance between western Jamaica 
and Isle of Pines, forming a dependency of Jamaica, which lies 178 
miles east-southeast. The islands are of coral formation, and Grand 
Cayman, the largest of the three, is 17 miles long and varies from 
4 to 7 miles tn breadth. The inhabitants are of British descent, the 
islands having been colonized from Jamaica. The people are plain 
living, tall and well built, peaceable, and moral. Fruits are plenti
ful, particularly mangoes and plums. Phosphatic deposits are 
worked to some extent, but the principal occupation is turtle fish. 
ing. Turtles are caught in great numbers and exported to Jamaica, 
Colon, and Key West in their own schooners built on the islands. 
They are excellent shipwrights and sailors. The government con
sists of a commissioner and a legislative body styled the justices 
and vestry, this body consisting of 15 nominated and 28 elect.eel 
members. The representation is roughly one for every 143 in
habitants. Laws are passed by the legislative body and are sub
ject to the assent of the governor of Jamaica. The population 
is about 5,000. There is a medical officer, a member of the British 
medical service, stationed at Georgetown, the chief port of entry. 

GEORGETOWN, GRAND CAYMAN.-This port has a population of 
about 1,800. The town is situated on the shore, which is exceedingly 
rock-bound, making it a very dangerous undertaking for boats to 
make a landing in rough weather. No prostitution exists. There is 

Digitized by Google 



No.4. REPORTS. 739 

no sewage system, surface closets being used by all. Water is ob
tained by collecting rain water in cisterns and from surface wells. 
The wells, as a source of drinking water, are never used except after 
a drought, when the people are forced to use them. Mosquitoes are 
very prevalent during the months of April to October, inclusive, 
and are a torment to man and beast, making life almost unbearable 
unless under the protection of netting or screens. Malaria causes 
considerable damage, and various forms of enteritis are common 
during a drought, when the inl,labitants are forced to drink water 
from wells. Recently many cases of fish poisoning developed from 
the ingestion of local fish regardless of species. The use of them as 
food has been restricted. The symptoms produced are those of 
cholera morbus. The cause of this condition is unknown, except 
that it usually follows a heavy gale, when the ocean bed near the 
shore is stirred up. 

No exanthematous diseases or endemic tropical diseases exist. 
On the whole, it may be said that the islands are exceedingly healthy, 
as evidenced by the great ages to which some of the inhabitants live. 
The officials are very strict as regards quarantine, and a very close 
supervision over the health of the inhabitants is maintained by 
the medical officer. 

NEw OnLF.ANs.-This port was visited for a period of two weeks, 
in the middle of the season, for the purpose of granting liberty. 
Mosquito screens were installed, for the first and only time during 
the season, upon entering the Mississippi River. No contagious or 
infectious diseases were prevalent except those that you usually find 
in the average city. No human plague had been reported for several 
months, and no plague-infected rat had been caught during the week 
previous to our coming. We were required to conform to the fol
lowing health regulations: Ship to be breasted off from dock a dis
tance of 8 feet; 36-inch rat guards to be placed on all lines and 
hawsers; all gangways to be hoisted at night. The latter was waived 
in our case provided we kept a large cargo light burning over it and a 
man on guard. 

The men were instructed in regard to venereal prophylaxis, and 
they responded fairly well to the request to appear for preventive 
treatment after exposure. Six cases of gonococcu!s mfection of 
urethra and one chancroid developed when in and soon after leaving 
port. 

The day before sailing the ship was fumigated at our request by 
the Public Health Service with carbon monoxid for the purpose of 
rat destruction. The gas is generated in a tug, which comes along
side, and is pumped through a canvas tube to the various compart
ments. Ea.ch compartment was subjected to the effects of the gas for 
a period of 35 minutes, after making it semi-airtight. Hatches were 
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battened down, ports and doors closed, and ventilators closed by 
stuffing with burlap or paper. No attempt was made to obtain a 
high degree of concentration, as is done in the use of other gases, as 
it is considered unnecessary for the purpose of rat extermination. 
This gas will not destroy flies, cockroaches, or vegetable life, but is 
considered very efficient for destroying rats. 

The fumigation carried out on this ship was only partly successful 
A few rats were seen aboard several days after the fumigation while 
we were at sea, there being no opportunity in the interval between 
the time fumigation was carried out and the time the rats were seen 
for any others to gain access to the ship. Two reasons can be ad
vanced that will probably explain why all the rats aboard were not 
destroyed. 

First, the entire ship was not fumigated, the engine and boiler 
room being excepted. 

Second, frequently it is the case that rats escape asphyxiation even 
in fumigated compartments, due to their ability to hide in bilges or 
between the side plates and sheathing. The gas apparently fails, in 
many instances, to penetrate these recesses, and rats hiding in such 
locations seem to find sufficient oxygen to carry them over the period 
of exposure. On this ship at the time of fumigation it was a physical 
impossibility to open all dead spaces. 

CLilllATE OF SURVEY OROUNDS.-The climate is distinctly tropical, 
with two seasons-wet from June to December, and dry throughout 
the winter months. Observations made during the period from the 
middle of February to the middle of July show mean maximum tem
perature 84.8 F., mean minimum temperature, 79.2 F.; mean ba
rometer, 30.11 inches; relative humidity, 76; relative humidity for 
month of June, 88. The Mosquito Coast comes within the zone of 
the wet northeast trade winds. Observations made at Greytown in 
1890 showed.the rainfall for the whole year amounted to 297 inches, 
the rainiest month having been July (52.5 inches) and the driest May 
( 4.9 inches). Usually the win.is. are sufficiently strong to render 
night sleeping on the deck comfortable. During the latter part of 
the season, owing to the excess!ve humidity and diminished winds 
some of the days are •cry oppressive and close. On the whole no 
great discomfort is experienced as a result of the heat, which is ac
counted for by reason of the more or less constant winds. 

SKIN DIBE.ASES.-Urticaria, tinea cruris, dermatitis resulting from 
sand-fly bites, and staphylococcic infections are very common on the 
survey grounds. The greatest trouble is experienced with local ab
scesses of staphylococcic origin occurring at some site of friction 
or irritation or where the skin is abraded by traumatism. The hands 
and feet are the most common parts affected. These infections re
spond slowly to local treatment and in some cases are almost indolent. 
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.As a. prophylactic measure the men are required to wear footgear at 
all times during the day and an antiseptic dressing is applied to all 
skin injuries regarfllpqc; nf extent. 

LuNo CONDITIONs.-Cases of respiratory disease seem to pursue a 
very protracted and insidious course in this climate. A case of sero
fibrinous pleurisy following a cold developed several days after 
leaving Portsmouth, N. H., for the South. The patient was on the 
sick list for a period of 47 days, and was considerably below par 
after returning to light duty. The clinical symptoms, blood findings, 
and examination of serous fluid pointed to a nontuberculous infec
tion. Patient lost no weight and had a feeling of well-being through- · 
out illness, but ran a continuous temperature for seven weeks and 
had an effusion which was very slowly absorbed, all showing very 
low recuperating powers and on the other hand no marked toxic or 
debilitating effects. A case of pneumonia developed on the survey 
grounds, characterized by the typical symptoms of the disease at 
the onset and during the first few days, but later failed to undergo 
resolution, and after a long period of illness had to be transferred to 
New Orleans via United Fruit Co.'s steamer. This case also showed 
no marked debilitating eft'ects but failed to improve. Care should 
be ta.ken to eliminate those suffering with or susceptible to lung 
infections by ships doing duty in this climate in an isolated area 
where it is impcssible to transfer or send North except at great 
expense and inconvenience. 

LA ROJliJU., SilTO DOJUBGO; ST. JI.ARC .ABD OOlUIVES. HAITI. 

By J . B. H&LM, A881stant Surgeon, United States Nav)·. 

LA RoxANA, SANTO Dox1Noo, is a town of about 3,000 inhabitants, 
located at the mouth of the Romana River, and is about 40 feet 
above the sea level. No portion of the town is subject to overflow, 
but it is often marshy on account of the low level land which pre
vents drainage. The town proper, so far as the cleanliness is con
cerned, is much above the average tropical town. 

The water used by the inhabitants comes from a spring located 4 
miles in the mountains, and is brought to the city by surface concrete 
trough for 1 mile, the remainder through pipe lines. This water 
empties itself by gravity into a well, located about the center of the 
town, from which the inhabitants obtain their water. The well is 
rock walled, and around the top of it is a sloping concrete base which 
extends about 2 feet under the ground. The well is kept covered and 
the sloping base carries away any waste water. There are no diseases 
attributable to this water. 
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There is no sewerage system, but the sandy land favors the absorp
tion of waste material, especially in dry seasons. There are very 
few privies even of the primitive type, and human excreta is d~ 
posited in the yards or a short distance from the house. These 
privies are extremely insanitary, since nothing is used to cover the 
excrement, and they are not built to exclude flies and other insects. 

The food is scanty and coarse, is sold mostly by venders about the 
city, many of whom have filthy diseases, and the food is exposed to 
dust and flies. 

This is the terminus of a privately owned railroad, which runs 
12 miles inland to the La Romana sugar plantation. An American 
physician, with headquarters in La Romana, is employed by the 
company, and his equipment and accommodations for treating the 
sick are fairly good. There are no hospitals in the town. 

ST. MARC, HAITI.-This is a town of about 8,000 inhabitants, located 
at the base of a mountain range, which is probably 700 feet high. 
The town is very near the sea, extending along the water's edge for 
about 1! miles. It is about 20 feet above the sea level, on a slight 
incline which gradually slopes toward the sea. It is 1 mile from the 
sea to the base of the nearest mountain. It is a very favorable loca
tion for a town of this size, in so far as the topographical features 
have influence upon health conditions. A small stream flows rapidly 
through the town, emptying into the sea. The climate is good for 
a tropical town, there being, through the day, a sea breeze and 
through the night a shore breeze. No part of the town is subject 
to overflow and there are no diseases attributable to the geographical 
location. 

The water supply comes from a spring in the mountain about 2 
miles from the city. Pipe lines bring this water underground to a 
fountain located in the public square near the center of the city. 
The inhabitants secure their supply of water from this fountain, 
where there is always ample and continuous flow. Underground 
drainage carries the overflow water from the fountain to the sea. 
The public square in which this fountain is located is used as a 
market place, which is very convenient for the many people who 
attend market each day. Also a concrete trough is erected around 
the base of this fountain, from which animals are watered. There 
nre no reservoirs or filtering plants. The town possesses no facili
ties for water examination. There is no sewerage system in the city, 
only surface drains being employed. Some of the streets are paved 
with rocks, others not at all, but the surface drains are built in the 
middle of the streets and both sides of the street slope toward the 
drain. These drains converge into larger ones which empty by 
gravity into the sea. The town is filthy. There are a few private 
privies in the town, which are open to all kinds of insects: and are 
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insanitary to the extreme. By far a greater part of the human 
excreta is deposited in the yard about the houses or in the streets. 
These people are of very low morals and usually defecate at the 
place where they happen to be when the impulse strikes them. No 
pretense is made to clean the streets or remove the animal excreta. 
The central square, which is open, is covered with animal excreta, 
numbers of hogs and goats passing at will, while the people sit around 
on the dirty, bare ground selling their wares. The surface drain is 
often dammed up with debris of all kinds, but no one makes a pre
t.ense of freeing it. The town is lighted by street lamps filled with oil. 
There is one hospital in the town, Hopital de Soeurs. It is a religious 
!nstitution (Catholic), managed and run by Sisters of Charity, three 
in number, and is supported by the Haitian Government and private 
donations. It is strictly charity, but open to all. It consists of two 
one-story buildings, besides the chapel for divine services, surrounded 
by a rock and cement wall about 7 feet high. The smaller of the 
buildings contains two rooms, one used as a reception room, the other 
as a workroom and storeroom for supplies; the other building is par
titioned into four rooms, having a total capacity of about 15 patients. 
There are no beds in the hospital; the patients lie about on straw 
mats laid upon the dirt door. There is absolutely no hospital equip
ment whatever, no bedding; no blankets, sheets, or pillows. Patients 
never change their clothing, but bathe occasionally, as there is a pool 
of water near the hospital. They get practically no food except 
fruits. This hospital serves as a place to stay for people who have 
diseases which prevent their working. Each patient who is able to 
get about at all goes out and begs his own food. There are a few 
drugs on hand; all kinds of material is used for bandaging. The 
conditions as a whole are miserable. The two doctors in the town 
do not visit the hospital. The three sisters, who are French, deserve 
much credit for working with these people under these circumstances. 

Since the American occupation many of the bad features have been 
corrected. The streets, yards of all houses, and vacant lots have been 
cleaned, the rubbish hauled away and burned, and the general sani
tary aspect is much brigher. Several men were employed to clean up 
the town and it wus done systematically. At present the prisoners 
are required to work on the streets, which keeps them in fair condi
tion; owners are required to keep their property clean; four privies 
have been built and placed in convenient locations about the town, 
and in as sanitary a manner as possible, and it is made a misdemeanor 
for any person using the street or yards for depositing their own 
excrement or allowing rubbish of any kind to accumulate on their 
premises. The writer visited the hospital a number of times, treated 
several cases that were in urgent need, and supplied bandages and 
dressings in limited quantities. Three emergency operations were 
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performed upon natives, and a number of outdoor patients were 
treated. An opportunity was taken during each of our visits to thia 
port to visit the hospital and treat those cases which were most in 
need. 

There are no diseases of epidemic form, but tuberculosis, leprosy, 
syphilis, tropical ulcer, and dysentery are always found. Malaria is 
not so prevalent here, since mosquitoes are few, and their breeding 
places are very limited. 

GoNAIVES, lliITI.-This is a city of 11,000 inhabitants, located at 
the head of Gonaives Bay, on a plain which stretches 5 miles from 
the sea to the nearest mountain range. There are two rainy seasons 
during the year-in the late spring and early fall-each lasting about 
six weeks. The rainfall during the rainy season is not great, since 
it occurs about every second or third day, but before the ground has 
dried from the last rain. These rains serve to wash a. certain amount 
of the dirt and filth from the city, but it is usually about two weeks 
after the rains have stopped that a very pernicious form of malaria 
breaks out. This is accounted for by the fact that during the dry 
season breeding places for mosquitoes are limited and therefore 
mosquitoes are not prevalent. During the rainy seasons these breed
ing places are washed out by each rain, being replaced by other wat.er 
and the breeding interrupted; but after the last rain the water be
comes stagnant, making an ideal breeding place for mosquitoes, and 
they multiply very rapidly. This accounts for the outbreaks of 
malaria which occur about two weeks after the last rain, and which 
are of a very pernicious type, especially during October and Novem
ber of each year. Malaria is always present, the determining factor 
in the control of it seeming to be the scarcity of anopheles during the 
dry season and their great numbers soon after the rainy season. The 
maximum and minimum temperature records for each 24 hours dur
ing the latter half of August and the month of September, usually the 
fall rainy season, are given below: 

Temperatu1 ea of outaide air. 

Date. 
lluJmum. IOnlmam. llulmam Vln"""m. 

1 ••.....• . . .....•.• •......••. •. ..•...•.••..... •. ...........•.•.•• •• ·••··•••••·· 
2 ••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••••••••••••••• 
3 .•••••• •••.••••••.•••••••••••••• .••. .••.•• ••••• •••••... ••.•• ••• ••••• •.•••••••• '·············· ..... ·····. ·············· ...................................... . 
6 •••••••• •••••••• .• •• .• •••.••••••.•.•••••••••• . .•.• •••• .••• .. ••••••••••••••.••. 
& •••••• ••••••• •••• •••• ••••• ••••••••••• •••••••••• • ••••••• ••• •••••••••••••••••••• 
? •••••••••••••••.••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• 
& •••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••• •••••••••••• 
9 .••••••••.••••••••••.•..•.....••.•••••.•••••••.••..•.•.••••••••.•• ••••••••·••· 

10 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••• •••••••• •• •••••• • 
12 ••••••••••••••••.••••••..•••••••••••••••••••••••••••••••••••••••••.••••••••••• 
18 ••••••••••••••••••••••••.•.••••••••••••••••••••••••••••••••••••••• ••••••••• ••• ....................................................... ..... .................... 

97 
95 
89 
95 
83 
89 
91 
M 
llO 
92 
89 
11.1 
91 
llO 
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Temf)ef'aturu of outaide atr-Contlnued. 

August. September. 

Date. 

---------------l'-M-axlm __ um_. llinlmum. Maxlmum. J Minimum. 

15 ......................•............................... 
16 ..................................................... . 
.17 • ..... ....... ... .......................... ....• ...•. . . 
18 ..................................................... . 
19 .......................... .. ......................... . 
20 .................................................•.... 
21. •.......•............................................ 
22 .................................•.................... 
23 ..................................................... . 
24 ••...........•...•.•.....•.............. ..... ......... 
25 ..................................................... . 
26 .....................•...............•.....•.•........ 
Zl ..................................................... . 
28 ..........................•............. . ............. 
29 .................................................•.... 
30 •..................................................... 
31 •.........................................•.•......... 

92 
89 
91 
93 
90 
89 
89 
89 
86 
86 
87 
90 
92 
90 
90 
90 
89 

77 90 77 
77 91 78 
79 90 76 
83 90 76 
78 90 77 
77 90 77 
75 92 78 
77 92 78 
76 89 78 
77 90 83 
77 93 81 
75 91 80 
75 92 81 
76 92 78 
60 92 78 
60 89 73 
75 ••••• ••••••• •••••••••••• 

The surrounding country is mountainous, which mountains com
pletely surround the plain on which the city is located. This plain 
is low and marshy, its highest point being not over 10 feet above the 
::;ea level. This prevents drainage, allows mosquito-breeding places 
to obtain, causes dampness and filth to exist, and creates a condition 
which causes general lowered resistance to disease, and unhealthiness 
throughout the community. 

The city covers an area of about one and one-half square miles, the 
northern and southern parts of which are especially subject to over
flow. There is a very small stream, of extremely sluggish current, 
passing through the city. This flow continues to be interrupted by 
the natives throwing all manner of rubbish and debris into the 
channel. 

Malaria is attributed mainly to the conditions mentioned above, 
as are various intestinal and skin diseases, which, if not actually 
caused, are greatly influenced by these conditions. 

The water supply is obtained from a spring located 5 miles north
west of the city in the mountains. The water is carried directly from 
this spring through pipes by gravity to a reservoir located in the 
mountain 1 mile toward the city. From this reservoir a 6-inch 
pipe carries the water by gravity to the city, where branch pipe 
lines are given off which carry water to different parts of the city. 
These branch lines are tapped at different points, where a small pipe 
is inserted which carries the water about 18 inches above the ground, 
consumers obtaining it through a faucet. No filtering method is 
used other than settling in the reservoir. The city possesses no 
facilities for the examination of water, and there are no diseases 
attributable to the use of it. There are also many private and a few 
public wells and cisterns, the water being brought to them from the 
roofs of houses. These are poorly built, since nothing prevents the 
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seepage of water from the surface into them, the covers being badly 
constructed, the opening almost level with the ground in many 
instances, and they are usually left uncovered, with nothing to pre
vent the entrance of small animals, insects, and dirt. This water is 
used mostly for washing, but some drink it as well. 

There is no sewerage system. All the refuse and waste material in 
the city must be carried by surface drains. A few of the streets have 
surface drains, others no drains at all. All rubbish and garbage is 
thrown into the streets, a few people have private privies which are 
so constructed that flies and other insects easily gain admission; the 
deposits are not covered, leaving an open cesspool, the odors from 
which are very offensive. By far the greater majority of the popu
lation deposit their excrement in the yard adjoining the house, in 
vacant lots, or in the streets. It is a common occurrence to see men or 
women urinating or defecating in the streets. 

The market is located in a low place near the center of the town, 
and consists of a large open square with numerous upright poles 
scattered about, partially covered over with thatch to protect the 
people from the sun. The space in and around the market place 
serves as a standing place for animals, the manure from which has 
accumulated until it is several inches deep. Five hundred to 1,000 
people gather in this market daily, sit on the bare ground in the dirt, 
and dispense their wares. Food and meats, both cooked and raw, are 
sold from open platters with no protection from the dust, dirt, and 
flies. When an animal is slaughtered every particle of it is brought 
into the market and sold, even to the head and intestines. The odors 
coming from this market, where animal and human excrement are 
deposited and decayed foods sold, is offensive to the extreme and 
creates probably the most insanitary condition I have ever witnessed. 

The slaughterhouse is located in the southern part of the city in 
an open field and consists of upright poles with crosspieces upon 
which the carcass is hung. The manure covering this place is prob
ably 12 to 18 inches deep. 

The jail is surrounded by a rock-and-cement wall 10 feet high. 
Against this wall, on the inner side, private cells are built~ each 
about 10 feet square and with a door opening into a central square. 
These cells have no floor, are damp, light is excluded, and they are 
poorly ventilated. In this jail men, women, and children are placed 
all together. Their food is coarse and scanty. The place is filthy 
and large piles of manure and refuse are in the central square. One 
of the cells is used for depositing human excrement, which is never 
removed so far as I could judge. It is extremely insanitary and 
the odors arising from it are very offensive. 

All sewage, refuse, and rubbish being thrown into the streets, 
the surface drains are stopped, causing pools of stagnant water all 
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e>ver the city. This, with the assistance of the level land, creates 
a condition which is insanitary to the extreme. 

Tuberculosis, leprosy, tropical ulcer, and malaria are always pres
ent. Malaria also occurs epidemically. Gonorrhea, chancroidal in
fections, and syphilis are extremely prevalent. No attempt is made 
to identify or segregate prostitutes, but they are in all parts of the 
~ity in great numbers. No medical inspections are made of these 
women. They are all filthy and do not practice the first principles 
of personal hygiene. 

There are no vital statistic records kept, but from observations 
made it is estimated that the death rate is very high. There is one 
hospital in the city, Hospice Gonaives, a general hospital located in 
the northeastern part of the city. The general sanitary conditions 
are bad, since it is located in a low, marshy place, with no plumbing 
or drainage system except surface drains, no running water (water 
is used from a cistern), kerosene lamps and candles furnish the 
lights, and human excreta is deposited in a pit over which is a poorly 
constructed house which does not exclude flies or other insects. 

The hospital has three buildings, surrounded by a rock-and-cement 
wall: 

(a) Administration building, which is of two-story, rock-and
cement construction, in which is located the reception room, work
room, dining hall for attendants, and quarters for same on second 
floor. Adjoining this there is a one-story frame building which is 
used as a ward fqr women. 

(b) Small one-story building, consisting of three rooms, two of 
which are used as private rooms for patients, the other as a dis
pensary. 

(c) One-story frame building used as men's ward. 
None of the buildings are modern in any particular and their 

equipment and furnishings are very poor. There is no operating 
room or surgical equipment, although they have a limited supply of 
medicines and plain dressings. There are two doctors in the city, 
each of whom visits the hospital once a week. Treatment in general 
is initiated and carried out by the Sisters of Charity. 

During our stay in this port I have visited this hospital a number 
of times, treated a number of patients, and performed several oper
ations; also supplied a limited amount of gauze and dressings for the 
surgical cases. The hospital has 36 beds, but space for 20 more. 
It has no X-ray, sterilizer, nor method of disinfection except by 
solutions. It is a religious (Catholic) hospital, managed and run by 
Sisters of Charity. The hospital is supported by the Haitian Gov
ernment and by private subscriptions and donations. A new addi
tion is being built, which will be a two-story brick building, with 
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privat.e rooms for pay patients on the second floor, and an operatins 
room, dispensary, and two wards on the lower floor. 

Since the American occupation of Gonaives, a great deal has been 
done to remedy the insanitary conditions. A force of 70 men, with 
horses and carts, under an intelligent supervisor, was employed t.o 
cleun up the eity. For three months this work has been in progress; 
the surface drains have been cleared and cleaned, other drains 
widened and deepened, refuse and rubbish either burned or hauled 
away, and the most insanitary features corrected, which has pro
duced a great change for the better. The gutters and streets are 
now kept fairly clean, streets are being filled with rock and dirt so 
as to force drainage, and laws against nuisances enforced. Weekly 
inspections are made of the city and all are required to keep their 
premises clean. As a consequence of this work, conditions have been 
greatly bettered. But there is no sewerage system, and on account 
of the low land it would require an enormous expenditure of money 
to install an efficient system. However, until some system of sewage 
dispesal is inaugurated, all the work that can be done with the 
present means can no more than approach the average sanitary 
necessity. 

LA CEIBA, TELA, ABD PUERTO CORTEZ, HOBDUBAS; PUERTO BAJLUOI, 
GUATEK.&LA. 

87 T. A. FOBTJ:BCOS, Al81staot Surgeon, Uotted States !'&VJ. 

LA CEIBA is situated on a narrow strip of land having a long range 
of mountains on the north and the open sea. on the south. It is a 
town of about 12,000 inhabitants. Of its entire population, about 250 
are Americans, about 100 are Asiatics, and about 2,000 are Jamaicans. 
The soil is sandy. There is excellent natural drainage, the slope of 
the land from the foothills of the mountains to the sea being about 
1 foot in 100. The streets are unpaved, but are kept fairly clean. 
Garbage is collected and emptied into the sea daily. 

The water is supplied from the Danto River. The source of this 
stream is found in many mountain springs. The intake is located 
about 5 miles above the town, in the mountains. It is built of con· 
crete, completely covered and in size is about 20 by 20 feet. Bae· 
teriological examination of the water showed it to be free of patho
genic organisms. It is carried to the town in 12-inch iron pipe mains 
under a pressure of 62 pounds to the square inch. There are no 
water-borne diseases at present in the town, nor have there been any 
recently. 

The sewerage system covers about two-thirds of the town. The 
sewers-24-inch terra-cotta pipes-drain into the sea, about 250 
feet from the shore. The other third of the town-poorer classes-
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use the old vault privies. However, these are to be replaced shortly 
by the Stiles closets. 

Mosquitoes and flies are very numerous. The predominant types 
of mosquitoes are the anophelinm and culicinre. There is a mod
erate amount of malaria and a few cases of tuberculosis in town. 

There are two hospitals in town. One is a municipal institution 
and the other is maintained by the Viccaro Bros. Banana Co. for 
employees. Both are in a dilapidated, filthy condition. Neither has 
an operating room nor a dispensary. As hospitals both are rank 
failures. 

The food supply is fair but of poor variety. There is an ante- · 
mortem inspection of all beef used in town. Many fresh vegetables 
are imported from New Orleans. Excepting the houses in the Ameri
can colony-called Masapan-there is no screening in town. All mar
kets are entirely exposed to fly and dust contamination. There is an 
ice plant of ample capacity run by Viccaro Bros. 

Though there is a biweekly medical examination of all prostitutes, 
there is an enormous amount of syphilis and gonorrhea present. 

TELA, HoNOURAs.-The town is situated on low-lying land. It is 
distinctly divided into two sections known as Old and New Tela, 
respectively. 

New Tela is entirely occupied by employees of the United Fruit 
Co. Its population is about 2,000, of which about 250 are from the 
United States. The remainder is composed mostly of Jamaicans. 
This section of town is under the direct supervision of the medical 
department of the United Fruit Co. The streets are broad and un
paved but clean; there is a cesspool system of sewage disposal. The 
water supply is piped from a near-by river and is regularly examined 
bacteriologically~ Also, some deep wells supply water for laundry 
purposes, etc. The bases of all houses are raised above the ground, 
and they are all excellently screened. There is a large company hos
pital located in the eastern end of the town, which is modern in every 
particular. It is capable of accommodating about 250 patients. The 
hospital staff is composed of two company surgeons, who appear to 
be particularly efficient medical men. There is an ice plant and 
electricity. Generally speaking, the sanitation of this section of 
town is excellent. 

Old Tela-or that section which is occupied by natives-has a 
population estimated at 5,000. Concerning sanitary features, it is 
just the reverse of New Tela. Its streets are narrow, crooked, un
paved, and filthy. It has no sewerage system, no water system, no sys
tem of garbage disposal, and it is surrounded by swamps. In New 
Tela all such places have been filled in. In both sections, but par
ticularly in the old, mosquitoes are very numerous. Their types 
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correspond to those of La Ceiba. There is much malaria here, but 
otherwise it is a very healthy place. 

The food supply is ample and of good variety. A large quantity 
of fresh vegetables are imported from New Orleans. 

PUERTO CoRTEZ, HoNomu.s.-The town is situated upon a narrow 
strip of land, the greatest width of which is about 100 yards. In 
front lies the bay and behind is a large lagoon and a great amount 
of swampy land. The whole town is built on either side of the rail
road. There are neither sidewalks nor roads, only footpaths along· 
side of the railroad tracks. 

There are two sources of water supply. Orie-that is used for 
washing only-comes from a small mountain stream about 2 miles 
beyond the town. There is a reservoir in the hills from which the 
stored water is distributed by force of gravity to numerous homn 
in the town. Although this appears to be of good quality, it is never 
used for drinking purposes. That used for drinking is rain water. 
Nearly every house has a large tank for collecting this. These tanks 
are well constructed and appear to be kept clean. 

Sewage is disposed of by way of open sewers. Roughly, about 
every 50 yards along the railroad, running from the lagoon and 
swamps to the bay, are small ditches or creeks which are used to carry 
sewage into the bay. These are absolutely unprotected, man or 
beast having free access to them. There are many privies built over 
the waters of the bay and over these small streams. Practically 
the whole town uses these privies. 

All markets and stores, and most of the houses, are unscreened. All 
articles for sale are open to dust and fly contamination. 

Mosquitoes are very numerous, owing to adjacent swampy land, 
and the stegomyia is the predominant type. Several years ago there 
were some large epidemics of yellow fever in town, but at present 
there is none, nor has there been any recently. Malaria is said to be 
the one prevalent disease at present. 

There is no hospital in town. 
There is a port health officer whose duty is to grant pratique to all 

incoming vessels. Outbound ships are required to get bills of health 
from the consular representative of the country for which they are 
about to sail. 

Men-of-war require neither pratique nor bills of health, the word of 
the medical officer being accepted in all cases of doubt. 

There are no regulations for the disposal of garbage. 
PUERTO BARRIOS, GuATEMALA.-Puerto Barrios contains about 100 

houses. Its population is estimated to be about 1,000 people. About 
50 of these are foreigners; the remainder are natives. Of the houses, 
six are modern buildings, erected and maintained by the United 

Digitized by Google 



Re.4. 761 

Fruit Co. The rest are native huts and houses and are in a sad 
state of insanitation. 

The town is surrounded by low, swampy ground, and, of course, 
natural drainage is practically nil. Mosquitoes, mostly of the 
anopheline type, abound in vast numbers throughout the town. No 
move has been made-nor is any contemplated-to eliminate the ad
jacent swamps. Excepting the United Fruit Co. buildings, there 
is no screening in town; and the one prevalent disease is malaria. 
So far as I was able to ascertain, there are no other infectious 
diseases present. 

There is no sewerage system in town. But out on the waters of the 
harbor there are several privies which are for the use of the public. 
There are two small creeks running through the town and some 
houses situated on their banks are thus drained of sewage. 

Water is supplied by wells and from a small river, well toward 
the foothills of a range of uninhabited mountains. This water 
is said to be very good. A few residents use rain water. 

There is no hospital in town. At Quirigua, a town about 60 miles 
inland on the Guatemala Northern Railroad, is situated a large, 
modern hospital, erected and run by the United Fruit Co. for the 
treatment of its employees. It is a new hospital, electrically lighted, 
excellently screened, underground drained, and installed with all the 
appliances of modern medicine and surgery. Its staff is composed 
of three members of the United Fruit Co. medical department, and 
they appear to be well-informed, efficient medical men. 

In quantity the food supply is fair; in quality-excepting ba
nanas--and in variety it is very poor. All vegetables, meat, fish, 
etc., in stores and market, are freely exposed to fly and dust con
tamination. There are no regular collections of garbage or house
hold refuse, and these materials litter the streets and yards of 
houses. 

TAKPICO ABD VEB.A CRUZ. 

By A. E. YoUNIJ!l, Assistant Surgeon, Unite<! States Nn•y. 

TAMPICO, MEx1co.-The Sacramento wns anchored in the Panuco 
River off Tampico from December 20, 1914, to June 23, 1915. Dur
ing this time no regulur liberty was ullowed owing to unsettled con
ditions and open hostility shown by the natives. Sanitary condi
tions in towns were not good. Mosquitoes, both unophelines and 
culicines, were very numerous and voracious. Quinin in doses of 5 
grains was given daily as a prophylaxis, and the ship was thor
oughly screened, with the happy result that not a single case of 
malaria occurred on board during our entire stay of over six months, 
with the exception of the medical officer, who den•loped n. beautiful 
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case of malignant tertian fever which refused to respond to quinin by 
the mouth, but cleared under injections of the bimurate. The medi
cal officer was probably the only one who neglected the prophylaxis. 
During this time malaria of all types was extremely prevalent in Tam
pico, and on merchant ships and interned ships anchored close by nu
merous deaths occurred. This experience convinces me of the value of 
quinin prophylaxis, if given at quarters where the men can not evade 
actually taking it regularly, as an adjunct to mosquito protection and 
mosquito extermination. After leaving Mexican waters quinin was 
discontinued, and but one case of fever developed, which was easily 
controlled by quinin. No deleterious effects from the long-continued 
medication were observed. 

V ariola was epidemic during our stay, especially prevalent in the 
Carranzista army. Cases developing in the interior were brought to 
Tampico and Vera Cruz ostensibly for treatment. No effectual isola
tion or treatment, however, was carried out, and as the disease seemed 
to be an extremely virulent type the mortality was exceptionally high. 

Dengue was common among the better class of native citizens as 
well as among the foreign colony. Several deaths occurred which 
aroused suspicion of yellow fever, but necropsies disclosed other 
causes of death. 

Intestinal diseases, such as dysentery (bacillary and amebic), 
enteriti~, and undoubtedly typhoid fever, were fruitful causes of 
death, due no doubt to the general filth, dirt, and flies contaminating 
the food. 

Fresh food was very hard to obtain and of poor quality. Beef was 
tough, stringy, and without fat; pork and mutton practically non
existent; and the chicken dry, tough, and unpalatable. Irish potatoes 
could only be obtained when the bimonthly Ward Line steamers 
arrived. Fresh beans, peas, lettuce, corn, and cabbage were not 
obtainable. Alligator pears, oranges, and grapefruit, as well as 
mangoes and bananas, were plentiful in season and were a great aid 
to a diet almost exclusively of canned goods. 

VERA CRuz, MEx1co.-We arrived at Vera Cruz on June 26, 1915, 
and remained in this port until August 11, 1915. Hygienic condi
tions here, also, were bad. The streets were filthy, with garbage very 
much in evidence, decaying on the streets and attracting myriads of 
flies and other insects. 

No general liberty was permitted here on account of conditions 
ashore, as well as a very virulent epidemic of variola. A few small 
parties for recreation in charge of an officer were allowed ashore. 

The prevailing diseases were of the same general type as at 
Tampico. There were no American physicians in Vera Cruz, and 
consequently it was extremely difficult to ascertain either the death 
rate or the prevalent diseases. Enteritis appeared to head the list 
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(exclusive of variola) upon which data were obtainable. The term 
enteritis probably included dysentery, choleriform malaria, and 
typhoid fever, although the native health authorities denied the 
presence of typhoid. 

The food problem was the same as in Tampico, excepting that the 
beef could not be used owing to the fact that the lymphatic glands 
in practically all the animals were found to be enlarged, with necrotic 
centers. A large nonmotile bacillus which resembled anthrax was 
isolated. The exact nature of the disease could not be determined, 
but it was thought best to prohibit the use of such beef. 

No systemic quarantine or health laws were in force during our 
stay in Mexican waters. About the only ships boarded by the health 
officer were the American ships. 

ILun.-From September 11 to December 16, 1915, the Sacramento 
was cruising in Haitian waters. We arrived at Port au Prince Sep
tember 11, leaving shortly thereafter with marines for transportation 
to western and southern coasts. From this time on until our depar
ture for Norfolk, Va., on December 16, we were cruising continuously 
between Port au Prince, Petit Goave, Miragoane, Jeremie, Aux 
Cayes, Aquin, and Jacmel. 

The most prevalent diseases in southern Haiti are malaria, dengue, 
and enteritis. Venereal diseases are practically universal among the 
natives. 

Small liberty parties were allowed ashore in Port au Prince, Aux 
Ca yes, and J acmel. 

The ship was always anchored far enough out at all times to pre
vent mosquito infection, and very little sickness occurred with ex
ception of several stubborn cases of lymphadenitis acute (nonvene
real) corresponding to the so-called " tropical or climatic bubos." 
These bubos proved very troublesome, incapacitating those aftlicted 
with them for a long period and responding slightly if at all to 
treatment. 

Toward the end of our cruise boils in large numbers commenced to 
develop among the personnel. Both of the above conditions would 
appear to be due to insufficient fresh vegetables and fruits, together 
with too long a stay in tropical waters. 

Upon December 16 we sailed from Port au Prince to Portsmouth, 
N. H., via Norfolk, Va., arriving at the latter place on December 22 
and the former on the 30th. The sudden climatic change resulted in 
one case of pleurisy and numerous colds. A short stay of five days 
in Norfolk en route helped to acclimate the men and no serious ef
fects are anticipated, although it will doubtless be some time before 
the various minor manifestations of exposure will disappear, espe
cially as t.he heating facilities on this ship are not adapted to a cold 
climate. 

58465-16--12 
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PJLOGRESO, CilJDB, AND KEB.IDA, KEXICO. 

By J. F. RIORDAN, Anlstant Surgeon, United State& NH\"J'. 

PRooRESO, Mzx1co.-Water BUpply.-For water the city is depend
ent entirely upon water collected during the rainy season and stored 
in cisterns above and below the ground. The water is very hard and 
is frequently contaminated with sewage. It is customary to boil or 
filter the water before using. 

H ospitals.-There are no hospitals. The port sanitary officer bas 
a building he uses to isolate suspects. All serious cases are sent to 
the municipal hospital at Merida. 

Epidemic and endemic diseases.-The greatest damage is done in 
infants from intestinal diseases. The mortality here and in the sur
rounding country is terrific. The local health officer attributes this 
to the very bad water and to the carelessness in not boiling it. The 
Jast case of smallpox occurred in December, 1915. Smallpox was 
then introduced by Federal troops who were imported from northern 
Mexico. Only three cases developed in the civil population. At 
present Progreso is quarantined against Campeche and the interior 
of Yucatan because of smaJlpox. For a person to enter Progreso 
from these localities he must have been positively vaccinated just 
before leaving or must have been unsuccessfully vaccinated three 
times at four-day intervals before leaving the infected locality. The 
crews of the Mexican Navigation Co. are very thoroughly vaccinated 
and they are not subjected to these rules. Mosquitces are trouble
some, but there have been no cases of yellow fever for several years. 
Malaria is not very frequent and never assumes serious proportions. 
The United States authorities maintain a quarantine against Pro
greso, requiring that vessels loading for the United States do so only 
during the daytime and that they be fumigated for mosquitoes before 
leaving for the United States. The Mexican authorities consider 
this unfair to them because there is no yellow fever here and prac
tically no malaria and because the greater part of the loading is done 
from 2 to 5 miles offshore, usually in a brisk breeze, and because the 
yellow-fever mosquito is usually a house mosquito. 

Food.-At present there is practically nothing on the market. 
The market place is not clean and is very poorly kept. 

Availability of medical and surgical suppUes.-No medical or 
surgical supplies are available at this port. 

Bill of healtll..-Men-of-war need no bill of health, but it is cus
tomary to request one !IS a courtesy. In case of infectious diseases 
aboard a man-of -war it is expected that no one will land until the 
nature of the cases is explained to the health officer of the port. 

CARMEN, MExrco.-Water BUpply.-For drinking purposes the 
water is collected during the rainy season and stored in underground 
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and aboveground cisterns. For washing, for watering plants and 
cattle, and for commercial purposes the water is obtained from 
drilled wells and is pumped into the storage tanks by windmills or 
gasoline engines. 

The water obtained from the wells is brackish and is only used 
for drinking by the native population. The supply obtained from 
the wells is plentiful. 

Drainage and sewerage.-There is no system of drainage in the 
town. Human excreta is disposed of in privies. A few houses near 
the beach have flushing systems that drain into the harbor. 

There is a system of garbage collection in force and from the 
appearance of the streets the system must be fairly efficient. 

Bospitals.-There are two hospitals in the town, one an isolation 
hospital for smallpox, the other a municipal hospital for medical 
and surgical cases. No contagious diseases are accepted at this hos
pital. The municipal hospital has a capacity of 80 beds. 

The building is well planned and is kept clean. N <:' effort is made 
to screen the place. The hospital has practically no surgical equip
ment. The medical personnel consists of one doctor employed by the 
city of Carmen. 

B eaJ,th organization.-The health organization of the town is 
under the municipal health officer and the port health officer . 

.As nearly as can be learned the health laws, if such exist, are very 
poorly carried out. At present very little is being done to suppress 
the epidemic of smallpox. 

Epidemic diseases.-At present there is an epidemic of smallpox 
in the town and in the surrounding country. This epidemic is con
fined to the native population and to the native quarters. There are 
from 80 to 100 cases in the isolation hospital and at home and under 
observation of the health authorities, and probably twice that num
ber not under observation and at liberty to go about the town. This 
epidemic is not particularly severe, but there have been a few cases 
of hemorrhagic type. 

There are no other epidemic diseases. A few cases of malaria are 
always present. 

Here as in other Mexican ports the infant mortality is very high. 
This is attributed to the hot climate and the poor water and mi1k 
supply. • 

Venereal diseases.-The prostitutes are subjected to physical ex
amination weekly. How thoroughly this is done can not be learned. 

It is claimed that venereal diseases are not particularly prevalent 
here. 

Availability of medical and mrgical supplies.-It is impossible to 
obtain medical or surgical supplies of any kind in this town. 
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MERIDA.-Water supply.-The water supply is obtained from wells. 
The water contains large amounts of salts and considerable bacterial 
contamination. Because of this bacterial contamination it is the uni. 
versal custom to boil all water before use for cooking or drinking. 

Sewerage.-Practically the entire city is well drained by an under
ground sewerage system placed at a depth of 8 feet below the level 
of the street. 

Bospitals.-There are three hospitals in Merida. One a civil 
hospital, one a military hospital, and the third a yellow-fever hos
pital. The civil hospital nnd the yellow-fever hospital are under 
the control of the State of Yucatan. The military hospital is con
trolled by the Mexican Federal authorities. 

The municipal hospital has a capacity of about 500 beds. It is 
located in a well-kept park, and is constructed on the pavilion plan. 
The buildings are of stone and concrete with tile floors. Each 
building contains about 30 beds. The wards are well lighted 
and are kept in a fair sanitary condition. Each building is entirely 
apart from the others, but all are connected by covered walks. C-0n
siderable distance from the principal group of buildings are the 
w1trds for the isolation of tubercular patients. The hospital has two 
operating pavilions, one for males and one for females. These oper
ating pavilions are well equipped. The principle of isolation of 
diseases is well carried out. The entire plant compares very fav
orably with hospitals of this class in the United States. The severest 
criticism that can be made from a rather hurried inspection is that 
little effort is made to protect from flies. 

The State of Yucatan and the Mexican Federal Government main
tain a well-equipped bacteriological laboratory in Merida. Here 
cowpox vaccine, diphtheria antitoxin, and antirabic vaccine are 
made. The staff of this laboratory is composed of medical officers 
employed by the Federal Government. It was impossible to visit 
the military and the yellow-fever hospitals because of lack of time. 

llealth organiaation.-The city is divided into districts, each 
under the supervision of an inspector. The equipment seen was 
modern. It is understood that the henlth regulations are well 
enforced. The cost of this organization is defrayed in part by the 
State of Yucatan and in part by the Federal Government. 

Epidemic and endemic d-iseases.-T:Iere as at Progreso the greatest 
mortality is from intestinal diseases, especially the intestinal diseases 
Gf children. The milk supply, as well as the water supply, is very 
poor. The prevalence of intestinal diseases is attributed to these 
t''·'o causes. The medical men are making efforts to educate the 
people to boil both the milk and the water before using. The last 
cu~e of yellow fever occurred three years ago. Smallpox shows only 
occasionally and then in isolated cases. During the last year an 
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epidemic of smallpox occurred when the Mexican troops from the 
north of Mexico were sent to Merida. The outbreak was confined 
strictly to the troops. Typhus fever is unknown here. Typhoid is 
.-Jso very uncommon. During the rainy season malaria occurs, but 
the number of cases is not great. During the winter months scarlet 
fever, measles, and other diseases of children appear, but seldom in 
an epidemic form. 

Venereal diseases.-Prostitution is very carefully regulated. It 
is claimed that venereal diseases are not as prevalent here as in 
other Mexican ports. 

M osquitoes.-During the rainy season mosquitoes are pests, and 
even now they are very troublesome. 

Markets.-The one central market visited was large, clean, and in 
excellent sanitary condition. The assortment of fresh fruits and of 
fresh vegetables was very good. 

A vaUability of medical and 1ttrgical Bttpplies.-Aside from the 
cowpox vaccine and diphtheria antitoxin no medical or surgical sup
plies are available. 

Use of hospital for sick from ships.-The senior health officer 
states that the hospital may be used to accommodate serious cases 
from ships at Progreso. Permission should first be obtained from 
the senior civil authority of Merida through the American consul ut 
Progreso. 

TKE Ul'PEB YABGTZE RIVER; SABITARY llJOTES l'ROK 11. S. 8. 
"KOllJOCACY." 

By W. B. H&TJ'UILD, Auletant Surgeon, United States Jllavy. 

The cruising ground of the U. S. S. M onocacy is chiefly the upper 
portion of the Yangtze River in Western China. As the climatic 
sanitary features of the ports at which the ship is most frequently 
situated in this country are considerably different from those at 
which most of our ships stop, and as we, together with the U. S. S. 
Palos, are the pioneer American gunboats in this locality, a short 
survey of medical conditions seems appropriate in a report of this 
nature. 

Topography.-The country is extremely mountainous, to such an 
extent, in fact, that the paths and even the city streets consist 
chiefly of rows of stairs. During the winter months the sun does 
not shine frequently for weeks and the air is damp and heavy; and 
while the thermometer rarely drops below 40 F., and is usually 
much hig~er, in the daytime one feels cold because of the intense 
moisture of the atmosphere. The average relative humidity about 
Chungking, the ship's base, where she most frequently lies, is 81.2°; it, 
however, goes as high as 93° very frequently. The prevailing wind 
is a northeast one. There is much rain and extremely dense fogs. 
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The hygienic features of the cities, particularly Cbungking, are 
very bad. None of them have any sewage system, and human excreta 
is deposited in any and all places. The cities are infested with dogs; 
these animals are more frequently diseased than otherwise and live 
in the most intimate manner possible with the natives. Their chief 
function seems to be to devour all fecal matter not used for fertiliz
ing purposes. As a consequence, conditions are ideal for the spread 
of animal parasites, and the extent to which the natives are infected 
is simply appalling. Ascariasis and ancylostomiasis are extremely 
common; teniasis is more rare. The dogs are likewise infected, many 
with Dipylidium caninum, which grows very large. Dysenteries, 
both amebic and bacillary, are very common and cause many deaths. 
The water supply is taken directly from the river and carried in 
buckets to the various consumers, as the natives use no prophylactic 
precautions beyond a simple filtration, and that infrequently; this 
water, contaminated as it is from the fields fertilized by human ex
creta, causes a great deal of typhoid, which is present at all seasons. 

The excessively humid atmosphere, together with the lack of sun
shine, causes a predisposition to tuberculosis; this predisposition, 
assisted by indiscriminate expectoration, renders the disease fear
fully prevalent; although accurate statistics are unavailable, all the 
medical men who practice among the natives agree that a very large 
percentage of them are infected, and all types abound. 

As to the population of Chungking, no statistics are available; 
it is estimated, however, as being anywhere from 300,000 to 500,000, 
crowded within the walls of the city. Prostitution is very prevalent, 
and the city is supposed to contain from 10,000 to 40,000 prostitutes. 
All venereal diseases, particularly syphilis, both in the acquired and 
congenital types, abound. The natives have acquired a high im
munity to syphilis and seem to suffer very little from it, although the 
infection, when contracted by Europeans, is very severe. Tabes and 
general paresis are practically never seen. Ophthalmia neonntorum 
is a daily sight in the dispensaries and it is impossible to pass through 
the streets without noticing many staphylomata. Smallpox is ex
tremely common, and it is a daily sight to see children and adults 
walking about the streets during the season with the rash out; it 
seems to be comparatively mild among the natives, since they never 
come to any of the foreign hospitals for treatment except in the 
rather unusual very severe cases, and these most always die, being 
almost moribund before applying for treatment. The great pre
valence of lice and bedbugs in the houses, particularly those ot tne 
poorer classes, predisposes to the spread of such diseases as typhus 
and relapsing fevers, both of which are occasionally seen by medical 
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men. There are absolutely no quarantine rules or health regulations 
in force. 

During the year 1915 the personnel of the M onocacy consisted on 
the average of 45 enlisted men and 3 officers. Generally speaking, 
the health individually has been excellent; one or two cases, however, 
have caused a comparatively high per cent of sick. We had one 
death. Percentage of sick, 1.5. · 

The fatal case was apparently one of typhus fever. There were no 
other infections. During the month of February we had an epidemic 
of a slight febrile malady which seems to be peculiar to this section 
of China; apparently it belongs to the dengue-like fevers, and would 
last from two to three days. A man infected would rise in the morn
ing feeling well and would be about his work; suddenly he would be 
seized with a severe headache, pains in the back and joints, and 
fever, which would rise to 103 F. On the second day there would 
be little change, other than abatement of the fever by a degree or so; 
on the third day the patient would seem somewhat weak, but with no 
fever or pains. From then on his health would be excellent, and 
there were no recurrences. Beyond a slight lymphocytosis, the blood 
showed nothing. Practically everyone on the ship was attacked by 
this malady. After consulting with the local physicians it was 
found that practically all newcomers, sooner or later, were infected 
with the malady, and the clinical course of the disease was the same. 
As we had no vermin on the ship, and as it was likewise too early 
for biting flies and mosquitoes, it is difficult to understand just how 
the malady was transmitted. Fortunately, however, it was of little 
significance, many of the cases not going on the sick list at all. 

We had one case of estivo-autumnal malaria develop and two 
tertian, all of which yielded promptly to quinin. No cases of dys
entery developed during the year. Anopheline mosquitoes are in
frequent. Of venereal diseases we had only nine admissions, six 
being syphilis, and the other three gonorrhea. The syphilitic cases 
almost invariably lacked a typical primary sore, the lesion presenting 
the characteristics of chancroid; diagnosis hence was not usually 
made until the appearance of secondaries. Protargol and calomel 
ointment were used for prophylactic measures just as soon as those 
admitting exposure returned from liberty. If it were possible to 
give every man a prophylactic packet to take with him, fully half of 
these cases would in all probability have been avoided, as they nearly 
all were the result of overnight liberty. 

Everyone was vaccinated at least once, and many twice, during the 
year. There were 10 positive reactions. As the virus was fresh and 
of assured potency, the negatives were an assurance of immunity. 
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SOKE ASPECTS 01' JQDICAL DnllES'f 01' '1'HE UCEll'I UPJllSDfG D 
CHIBA. 

87 W. B. llmTIBLD, Assistant Surgeon, United State• Nnv7. 

For about a month before Yuan-shi-kai declared China again to 
be a monarchy rumors of trouble began to circulate hereabout, and 
that conditions were very unsettled in the province.s bordering upon 
the upper reaches of the Yangtze-notably Szechuan and Yunnan
became very evident. 

Then came the news that Yuan had declared the Republic a mon
archy, with himself as Emperor. Yunnan Province then promptly 
declared herself independent, organized an army, and started an 
advance into Szechuan, where, at that time, there were only a few 
thousand Pekinese troops stationed. 

Excitement became intense, particularly when the Yunnanese cap
tured Suifu, a city of considerable size situated about 300 miles above 
Chungking, and started an advance upon Luchow, which is much 
nearer. 

It looked as though there would certainly be fighting here, and a 
Red Cross society was promptly organized by the Chinese-the 
Chungking branch of their national organization. All the foreign 
medical men were invited to join and to act in an advising capacit~-. 
The board consisted of two missionary doctors, a German Army sur
geon stationed here in connection with his country's consulate. and 
the medical officer of this ship. 

We decided to take 60 men from the Chinese society and to train 
them to act as stretcher-bearers. They received as comprehensive a 
course in bandaging, application of splints, and other types of first. 
aid as time would permit, and became quite proficient. A suitable 
building was then selected as a distribution station. The wounded. 
having received first-aid at the firing line, were to be brought here. 
where their dressings would be adjusted and a more accurate diag
nosis made, after which they were to be transferred to the foreign 
hospitals, to be cared for by the foreign surgeons in charge. 

The foreign hospitals situated here are two missionary-Canadian 
and American Methodist, respectively-the German Hospital~ and 
the French Catholique, the last named receiving medical supervision 
from the M onocacy's medical officer and a young foreign-trained Chi
nese resident surgeon. 

At this time, the Government having commandeered all means of 
transportation, the northern troops began to pour into Chungking. 
Four divisions, each of 10,000 men, arrived in a remarkably short 
time considering the difficulties of travel at this season of the year 
when it is impossible for steamers to run the whole distance be
tween Chungking and Ichang. 
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Chungking was made the base for all operations along the upper 
Yangtze. The Yunnan troops had meanwhile advanced upon Lu
chow and were within 100 miles of Chungking. Here they were 
met by the recently arrived Pekinese troops and a battle ensued, the 
Government troops being ultimately victorious. 

Wounded now began to pour into Chungking, and very soon all 
the base hospitals located here and run by the Chinese Medical Corps 
were filled and the foreign hospitals called upon for assistance. The 
wounded were brought from the front in native junks, met on "the 
landing by the Red Cross, and carried to the various hospitals. As 
it invariably took several days for the junks to arrive and frequently 
much longer, during which time the wounded received no attention 
whatsoever, and, as many of them were very seriously wounded, they 
usually arrived in very bad condition. 

It was impossible to find out what facilities were available for 
the treatment of wounds at the front, but from the condition of the 
wounded when they arrived here I should judge that they had very 
few. Men would be brought in with fractures, practically all com
pound, without any splints, cases almost exsanguinated by prevent
able hemorrhage, some with gangrene starting, and, to a man, all in
fected, some horribly so. 

Fighting was now taking place both above and below us, and so 
many wounded were arriving that the available medical men soon 
had all they could attend to. As fighting in the immediate vicinity 
of Chungking, however, now looked most improbable we decided to 
use the building, formerly selected to serve as a distributing station, 
as a hospital for the more slightly wounded in order to relieve the 
congestion in the hospitals and make room for the serious cases that 
were constantly arriving. The Chinese Red Cross would run this 
hospital, each foreign surgeon acting as a visiting physician, the 
period of duty being a week for each man in tum. 

The following are the types of cases treated at the French Hospital 
by the medical officer, who was most ably assisted by A. H. Buzhardt, 
hospital apprentice, first class, and Madame Renee Guemier, wife 
of the commissioner of customs at this port and a member of the 
French Red Cross Society : 

Wounds of the lower eietremity.-1. Thigh: (a) Compound com
. minuted fractures of the femur. 

These were all badly infected. In several cases the wounds were 
multiple, notably in one case in which the man had apparently been 
injured while in the line of fire of a machine gun. 

Treatment: Free incision of wounds to allow proper drainage and 
the removal of pieces of bone, foreign bodies, etc. Casts, with a large 
opening for irrigation purposes, were applied when possible, the leg 
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being kept in proper position by metal bars fixed over the opening 
and incorporated in the cast. Where casts were imposgble because 
of the multiplicity of wounds, Buck's extension, modified according 
to the needs of the case, was applied. Amputation above the knee 
for gangrene. 

( b) Perforation through thigh with resulting arterial hemorrhage. 
Treatment: Ligation of the femoral artery and vein, both of which 

had been severed by the bullet. Before these vessels could be reached 
at least a quart of blood clot had to be removed. · The patient was 
almost exsanguinated. He reacted well, however, following an intra
venous infusion of saline solution. Subsequent amputation had to 
be done, however, as gangrene started. 

( c) Perforation through thigh without fracture, but with an in
tense infection and burrowing of pus in all directions. 

Treatment: A good number of cases were of this type. They 
usually had high fever on admission. All the treatment they needed, 
however, was a number of free incisions, with the evacuation of large 
amounts of pus, which usually promptly brought the temperature to 
normal with a subsequent excellent result. 

(d) Penetration of the knee joint with fracture of the patella and 
infection. 

Treatment: Free incision. 
2. Leg wounds: These were nearly all perforations with more or 

less intense infection and burrowing of pus, which cleaned up 
promptly with its evacuation by incision. One case was a fracture of 
the tibia just above the ankle joint by a bullet which hud pas.,;ed 
completely through the bone. This case was the only one of the 
fractures not infected, so that the ordinary treatment for such a 
condition sufficed. 

3. Feet: Several of the feet wounds consisted of complete perfora
tion by bullets, the wound of entrance being on the dorsal side. 
These cases were all badly infected and the small bones shattered. 
They yielded well, however, to free drainage with removal of osseous 
particles. 

Abdominal wounds.-(a) Perforation of peritoneal cavity: Two 
cases of this type were admitted. In both the bullet had passed com
pletely through the abdomen, emerging in one case through the left 
buttock, fracturing the left iliac crest en route, and in the other 
through the small of the back, just missing the spinal column. The 
first case had, on admission, symptoms of intestinal obstruction. 
Operation disclosed a condition of septic peritonitis with dense adhe
sions around the wound of entrance. The latter case had a large 
fecal fistula in the right iliac region. Both cases died a few days 
subsequent to admission. 
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( b) Penetration of the abdominal wall without perforation of per
itoneal cavity. There were several such cases. In one a very large 
abscess had resulted. At least a quart of pus was evacuated at opera
tion, subsequent to which his sweats and fever subsided and his im
provement was rapid. The other cases needed nothing more than an 
occasional dressing. 

T hortW.-The thoracic wounds were fairly common. Some had 
pulmonary perforation, the bullet passing completely through the 
lung, fracturing several ribs and causing a pyopneumothorax. Others 
had a lateral perforation of the pleural cavity, only without an 
empyema, and some were curious flesh wounds, the bullet glancing 
from a rib and passing out in the most unexpected positions. The 
first class of cases nearly always required a resection of one or more 
ribs in order to secure proper drainage. 

Arm.-The majority of the arm wounds were compound-commi
nuted fractures caused by high-powered rifles, the bullet always 
passing completely through the arm. We treated fractures of the 
humerus, elbow joint, both bones in the forearm fractured, or only 
one. To a man they were badly infected and free drainage indicated. 
As soon as possible they were extended by weight, or flexed, accord
ing to indications, so that they could be dressed and irrigated with
.out disturbing the bones in their set position. Many badly infected 
flesh wounds, the pus of which had burrowed in several directions, 
were treated in the ordinary manner. 

Shoulder.-Some very interesting shoulder wounds were seen. In 
one case the ball entered the antero-lateral aspect of the deltoid 
muscle and, passing forward, was deflected by the first or second rib, 
which it fractured, and emerged from the postero-lateral portion of 
the deltoid without injuring in its passage through the axilla any of 
the large nerve trunks or vessels. A similar case in the German Hos
pital, however, severed the major part of the brachia! plexus. 

Neck.-There were several cases of neck wounds. In two the 
bullet had passed completely through the neck without injuring any 
vital structures. In a similar case in the German Hospital, howe,·er, 
the bullet passed through the spinal column, injuring the cord and 
smashing several vertebrre. This case died a few days after ad
mission. 

Head.-A number of interesting head cases were admitted. In 
one case the wound of entrance was in the ear, the bullet emerging 
from the mouth. Several had fractured mandibles. They were all 
infected and usually required the extraction of several teeth and 
the removal of particles of bone. We had no fractured-skull cases. 
Dr. Assmy, in the German Hospital, admitted two. In one the bullet 
had entered and emerged through the frontal bone, lacerating to a 
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considerable extent the frontal lobe of the brain. The other had a 
very extensive lateral fracture on the right side, with great damage 
to the brain and left-sided paralysis. 

The wounds were all caused by either high-powered-rifle bullets 
or machine guns. No thrust or shrapnel wounds were seen. Many 
cases exhibited typically the explosive action of these bullets at cer
tain ranges, when the jacket had been lost by contact with bone, or 
the course of the bullet deflected. In others the wounds of entrance 
and exit were of the same size. 

The above types are typical of the wounded treated in all the for
eign hospitals here, and afforded the attending surgeon a rather 
unusual and most profitable experience. 

Medical, diseMea.-The natives apparently have a high immunity 
to the ordinary camp diseases, considering the great prevalence of 
typhoid and dysentery in this part of China, and their utter disre
gard of the rules of camp and march hygiene. We had, however, 
several cases of typhoid and one suspected case of typhus. AU recov
ered. A few cases of tertian malaria were also treated. 

Of the Chinese base hospitals located here, the one under the per
sonal direction of Chief Surg. Col. Lieow is worthy of mention 
because of the excellent manner in which it was conducted. Every
thing was military-kept clean, and, as far as possible, considering 
the great difficulties and medical disadvantages of Chungking, up to 
date in all respects. The other hospitals, however, left much to be 
desired, and they seemed to consider the rules of hygiene and anti
sepsis of no importance whatsoever. 

SANITA:aY NOTES F:&OK THE 'UNITED STATES NAVAL T:&ADIING STATIO•, 
SAN F:aANCISCO, CAL. 

By P. S. Ro11HtT1:a, Surgeon, United States Navy. 

After careful investigation of local conditions, the writer can not 
concur in the reiterated condemnation by many former medical 
officers of the climate of this locality, which condemnation appears 
in almost all annual sanitary reports except those of 1913 and 1914. 
but believes that the greater percentage of respiratory and con
tagious diseases occurring at this station, in comparison with other 
training stations, can be wholly attributed to a lack of the applica
tion of modern hygienic principles in the construction of dormitories, 
study rooms, and mess and drill halls; in other words, the relative!~· 
high sick rate is due not to the climate, but to badly ventilated a11d 
iwianitary buildings. 

In this connection, there should be noted that the Army posts in 
this immediate vicinity show a remarkably low percentage of sick
ness; one, Fort Scott, giving the lowest sick rate of any Army post. 
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The following is an interesting comparison among the personnel of 
the station itself: 

During the closing months of 1915 there were stationed at the 
Panama-Pacific International Exposition from two to four companies 
of apprentice seamen from this station, replacing the Marine Detach
ment which embarked for Mexican waters. 

The Panama-Pacific International Exposition was located only a 
few miles from this station, on the shore of San Francisco Bay, in a 
locality more exposed to winds and fog than is Y erba Buena Island. 
While on this duty the men lived in tents, tight and well floored; 
yet while the companies remaining at the station ran a gradually 
rising curve of sickness from respiratory and contagious diseases as 
the rainy weather caused their closer confinement to the buildings 
and produced 216 cases of influenza and 148 cases of mumps, the 
companies in camp at the exposition during this period were prac
tically free from all diseases, yielded but 2 cases of influenza and 
2 cases of mumps, and were singularly free from all colds and minor 
ailments, and when companies were changed the companies going 
into camp at once ceased to produce cases of respiratory diseases and 
those returned to the barracks began again to yield their regular 
quota. 

This case is considered a parallel one with that of the Newport 
Training Station, which, during the period when apprentices at that 
E1tation w.,ere housed in insanitary buildings, yielded a high percent
age of sickness, being at the time generally attributed to climatic con
ditions, but since modern sanitary quarters have been erected that 
station has become relatively healthful, and the sick rate has mark
edly decreased. 

While this may be cited as a similar case, it must also be said that 
while the number of cases of respiratory diseases has been high at 
the San Francisco Training Station these cases have been of a com
paratively mild character, have resulted in very few respiratory dis
eases of a grave nature, and have given a very low mortality as com
pared with those of other training stations, which result can be only 
attributed to the milder and more equable climate of this locality. 

Hospital Corps School.-The Hospital Corps School is steadily 
proving the soundness of this plan of instruction. By agreement 
between the medical officer of the station and the medical officer in 
command of the school, all pharmaceutical equipment and supplies 
of the station are turned over to the school, where all prescriptions 
are filled and all solutions, ointments, etc., used at the sick quarters 
and dispensary are prepared. 

This seems an excellent plan, as it furnishes instruction in prac
tical pharmacy to the student Hospital Corps and supplies the station 
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with a complete line of pharmaceutical preparations of e~cellent 
quality. 

All laboratory equipment of the station has also been turned over 
to the Hospital Corps School, where an excellent laboratory is being 
equipped and where all chemical, bacteriological, and blood exami
nations for sick quarters and the station are made. 

At a suitable stage in the course, students from the school have 
been detailed for instruction at sick quarters, where they receive 
practical instruction in bed making, temperature taking, toilet of the 
patient, administration of medicine, ward management, etc., and 
all surgical operations done at sick quarters are witnessed by a num
ber of student hospital corpsmen, both actually in the operating room 
and from the floor above, where a glass dome in the operating room 
ceiling gives the efi'ect of an excellent amphitheater. 
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